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AspARTYL Protease iNHwrroRS 
Priority Claim 

[00011 The present application claims priority to co-pending applications 

U.S.S.N, 60/430,693, filed December 3, 2002, and U.S.S.N. 60/389,194, filed June 
17, 2002; the entire contents of each of tiiese s^plications are incorporated heiein by 
reference. 

Background of the iNVEmiON 
[0002] Alzheimer's Disease is a progressive dementia in which massive deposits 
of aggregated protein breakdown products (p-amyloid plaques and neurofibrillary 
tangles) accumulate in the brain, resulting in the loss of memory, cognition, 
reasoning, judgement, orientation, and eventually death. Cmrent therapies for the 
treatment of Alzhenner's Disease include, but are not limited to, donepedl and 
tacrine. These ther^ies are usefid for inq>roving the memory of patients during the 
early stages of Alzheimer's Disease, however they do not modify the progression of 
aggregated protein breakdown products imderlying the pathology of Alzheimer*s 
Disease. It would be desirable to develpp therapies ttiat would either stop or slow 
down this process of aggregatioiL 

[0003] As described above, a defining feature of Alzheimer^s Disease which is 
often used during clinical diagnosis is die presence of P-amyloid plaques and 
neurofibrillary tangles. P-amyloid plaques are predominantly composed of amyloid p 
peptide (AP (or pA4), vMdb. is derived by proteolysis of the amyloid precursor 
protein (APP). Proteolysis of the amyloid precursor proteni is efected by several 
enzymes called secretases. More specifically, cleavage of APP at the N-tmninus of 
the AP peptide by p-secretase and at the C-terminus by one or more y-secretases 
constitutes tiie p-amyloidogenic pathway, le.^ the pathway by which Ap is formed It 
is believed that Ap peptide accumulates as a result of this APP processing by p- 
secretase and thus inhibition of this enzyme's activity is desurable for flie treatment of 
Alzheimer's Disease* For example, in vivo processing of APP at the P-secretase 
cleavage site is thought to be a rate limiting step in Ap production, and is thus 
believed to be a tiierapeutic target for Alzhemier*s Disease (Sabbagji et al. Ah. Dis. 
Rev. 1997, 3, 1-19). Rec^tiy, an aspartyl protease (known as BACB, Asp2, 
Mem25)sm) has been identified as die mzyme responsible for processing of APP at 
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the p-secretase cleavage site (see, for example, Vassar, et al. Science, 1999, 286, 735- 
741; Yan et al Nature, 1999, 402, 533-537; Sis^etaL Nature, 1999, 402, 537-540; 
and Hussain et al Mol Cell NeuroscL1999, 14, 419-427). 

[0004] Because it is believed that BACE plays an important role in the 
development and pathogenesis of Alzheimer's Disease, there has been iniCTeasing 
interest in the development of inhibitors of BACE as treatments (and possibly as 
preventative agents) for Alzheimer's Disease and other disorders caused by liie 
accumulation of P-amyloid plaques. There ronains a need, however, for the 
development of novel therapeutics citable of inhibiting the activity of this aq)artyl 
protease. In particular, it would be desirable to develop therapeutics enable of 
selectively inhibiting BACE. 



[0005] As discussed above, there remains a need for the development of novel 
therapeutic agents and agents useful for treating disorders mediated by aspartyl 
proteases. The present invention provides novel compounds of general formula (I). 



and pharmaceutical compositions thereof, as described generally and in subclasses 
herein, which compounds are useful as inhibitors of aspartyl proteases, and thus are 
useful, for example, for the treatment of Alzheimer's Disease, in certain 
embodiments, the invention provides pharmaceutical compositions comprising an 
inventive conq)ound, wherein the compound is present in an amount effective to 
inhibit p-secretase activity. In certain other embodiments, the invention provides 
pharmaceutical compositions coiiq>rising an inventive compound and optionally 
further conqnising an additional therapeutic agent In yet other ^bodiments, the 
additional th^rs^eutic agent is an agent for the treatment of Alzheimer's Disease. 
[0006] In yet another aspect, die preset invention provides methods for inhibiting 
P-secretase activity in a patirat or a biological sample, comprising administmng to 
said patient, or contacting said biological sample with an efiTective inhibitory amotmt 
of a compound of the invention. In still anotho: aspect, the pr^ent invention provides 
methods for treating any disorder involving p-secretase activity, comprising 



Summary of the Invention 



R' NHR° 




R2 r3 r3' 
(I) 
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admimstering to a sabject in need thereof a therapeotically effective amount of a 
CQmpound of the invCTtion. In certain other embodiments, the invention provides a 



brain con:q)iising administering to a patient a therapeutically eflfective amount of a 
compoxmd of the invention. 

[0007] In yet another aspect, the present invention provides methods for preparing 
compounds of the invention. In certain embodiments, the invention provides a 
method for synthesizing a compound having the structure: 



and phannaceutically acceptable derivatives thereof; wherdn R', R^-R^, R^', 
andX^-X^ are dejSned in classes and subclasses herein; 
which method comprises steps of: 
i) providing a compound having the structure: 



wherein R^R^R^R^ and X^ are as defined above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSOr, -NHCONH-, -NHCOO-, -CHzNH-, -C(0)-, 
-S(=0)-, ^C(==NH>, -C(=S)., •NC(=^)N-, .N-C(=N-C N)N-, -NS(Q2)N-, -SQ2-. - 
C(=0)NR^ -C(=S)NR^ -C00-, -(CHRV, -0-. -CHjNR^- or -NR^ wherem each 
occurrence of R^ is independently hydrogen, an aliphatic, heteroaliphatic, aryl, 
heteroaryi, -(alkyl)aryl, -(alkj^heteroaryl, -(heteroalkyl)aiyl, or 
Oieteroalkyl)heteroaryl moiety, and k is an integer fiom 1 to 3; and 

B is a protecting groi^), or an aliphatic, heteroaliphatic, aryl, heteroaryi, - 
(allQi)aryl or -(alkyl)heteroaryl moiety, or is -VR^, wherein V is -NR^-, - 
C(=0)-, -S(=0)- or "SO2-, wherein each occurrence of R^ and R^ is independaitiy 
hydrogCTi, a protecting group or an aliphatic, heteroaliphatic, aryl, heteroaryi, - 
(alkyl)aryl or -{alkyl)heteroaryl moiety; 

ii) reacting the conq)Ound of step (i) under suitable conditions to generate a 
compound having the structure: 



method for treating or preventing a disease characterized by p-am>ioid deposits in the 




R' NH2 



r2 r3 W 
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wherein U is -NHR^ or -N3, wherein is a nitrogen protecting groiqj; 
iii) reacting the compound of step (ii) with suitable reagents to generate a 
conqx)und having the structure: 



I A ^^^^ 
r2r3 r3' ;and 

iv) reacting the conqjound of step (iii) with suitable reagents to generate the 

fiee amine having the structure : 

R' NH2 

R2 R3 V 

a-) 

[0008] hi certain embodiments, the method comprises syathesizing a conq)OTmd 
having fbs following stereochemistry: 

I?' NH2 

S2r3 R3' 

[0009] In cotain embodiments, the invoition provides a method for syathesizing 
a conq>ound having the structure: 

H NH2 
'^^'^x^'^Yt^^^x'^'^ 

a") 

and pharmac€«tically accq)table derivatives fliereo^ wherein R', R'-R*, R'', 
and X^-X' are defined in classes and subclasses heidi^ 
whidi me&od comprises stqps o£ 
i) providing a con^und having the structure: 

H OH 

r2 R' 
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wheiein and are as defined above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO, -CH2NH-, ^=0)-, 



^(=0)-, -C(=NH)-, -C(=SK -NC(=S)N., -N-C(-N-C N)N-, -NS(02)N-, -SO2-, - 
C{=0)NR^ -C(=nS)NRS -C00-, -(CEIRV, -0-, -CH2NR^- or -NR^ wherein each 



heteroar>d, -(alk5i)ar^, -(aIkyl)hete(roaryl, -{hetearoaIkyl)ar^ or - 
Oieteroalkyl)heteroaiyl moiety, and k is an integer fixmi 1 to 3; and 

B is a protecting group, or an aKphatic, heteroaliphadc, aryl, heteroaryl, - 
(alkyl)aryl or -(a]kyl)heten>aryl moiety, or is -VR^, wherein V is -0-, -MElP-, - 
C(=OK -S(=0)- or -SO2-, wherein each occurrence of R^ and R*^ is independooitly 
hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(aIkyl)heteroaiyl moiety; 

ii) reacting the compound of step (i) under suitable conditions to generate a 
compound having the structure: 



wherein U is -NHR or -N3, wherein R is a nitrogen protecting group; 
iii) reacting the compound of step (ii) with suitable leagmts to generate a 
compound having the structure: 



iv) reacting the compound of step (iii) with suitable reagents to generate the 
firee amine having the structure : 



occunrence of R^ is indepmdently hydrogen, an aliphatic, hetm)aliphatic, aryl. 





; and 




r2 r3 



a") 



[0010] hi certain embodiments, the method conipiises synthesizing a conqK)und 
having the following stereochemistry: 
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H NH2 




Brief Description of the Dravwwg 
[OOllJ Figure lA depicts a plasma conceatration curve for an exemplary 
inventive compound 

[0012] Figure IB depicts a brain concentration curve for an exemplary inventive 
compound. 



[0013] Certain compounds of ttie present invention, and definitions of specific 
fimctional groups are described in more detail below. For purposes of this invention, 
the chemical elements are id^tified in accordance with the Periodic Table of the 
Elements, CAS version. Handbook of Giffliistry and Physics, 75^ Ed., inside cover, 
and specific fimctional groups are generally defined as described therein. 
Additionally, general principles of organic chemistry, as well as specific fimctional 
moieties and reactivity, are described in "Organic Chemistry^', Thomas Sorrell, 
University Science Books, Sausalito: 1999, the entire contents of which are 
incorporated herein by reference. Furthermore, it will be appreciated by one of 
ordinary skill in the art that the synthetic methods, as described herein, utilize a 
variety of protecting groiq)s. By the term ^'protecting group", has used herein, it is 
meant that a particular fimctional moiety, e.g., O, S, or N, is temporarily blocked so 
that a reaction can be carried out selectively at another reactive site in a 
multifimctional compoimd In prefixed embodiments, a protecting groi:^ reacts 
selectively in good yield to give a protected substrate tiiat is stable to the projected 
reactions; the protecting groiq) must be selectively removed in good yield by readily 
available, preferably nontoxic reagmts that do not attack the other fimctional groups; 
the protecting group may fomi an easily sq)arable derivative (more preferably 
without the generation of new stereog^c centers); and the protecting gfxnsp has a 
minimum of additional fimctionality to avoid further sites of reaction. As detailed 
herein, oxygen, suUur, nitzogen and caibon protecting groins may be utilized. For 
example, in certain embodiments, as detailed herein, certain exsmplziy oxygen 



Definitions 
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protecting groiq)s are utilizecL These oxygen protecting groiq)s include, but are not 
limited to methyl ethers, substituted methyl ethers (e.^., MOM (methoxymethyl 
ether), MTM (meth)dthiomethyl ether), BOM (beiiz54oxymethyl ether), PMBM (p- 
methoxybenzyloxymethyl ether), to name a few), substituted ethyl ethers, substituted 
benzyl ethers, silyl ethers (e,g., TMS (trimethylsilyl ether), TES (tiiethylsilyletiier), 
TIPS (triisopropylsilyl ether), TBDMS (t-butyldimethykilyl ether), 1ribenz>i silyi 
eflier, TBDPS (t-butyldiphoiyl silyl ether), to name a few), esters {eg., fomoiate, 
acetate, benzoate (Bz), trifluoioacetate, dichloroacetate, to name a few), carbonates, 
cyclic acetals and ketals. In certain other exemplary embodiments, nitrogen 
protecting groiq)S are utilized. These nitrogen protecting groups include^ but are not 
limited to, carbamates (inchiding methyl, ethyl and substituted ethyl carbamates (eg., 
Tioc), to name a few) amides, cyclic imide derivatives, N-Alkyl and N-Aryl amines, 
imine derivatives, and enamine derivatives, to name a few. Certain other ex^nplary 
protecting groups are detailed herein, however, it will be appreciated that the present 
iuvoition is not intended to be limited to these protecting groiQ)s; rather, a variety of 
additional equivalrat protecting groups can be readily identified using the above 
criteria and utilized in the present invention. Additionally, a variety of protecting 
groups are described in *Trotective Gioiq)s in Organic Synthesis" Third Ed Greene, 
T.W. and Wuts, P.G., Eds., John Wiley & Sons, New York: 1999, the entire contents 
of which are h^by incorporated by reference 

[0014] It will be appreciated fliat the compounds, as described herdn, may be 
substituted with any number of substituraits or functional moieties. In general, the 
term "substituted" whether preceded by the term "optionall/' or not, and substituents 
contained in formulas of this invention, refer to the replacement of hydrogen radicals 
in a given structure with the radical of a specified substituent When more flian one 
position in any given structure may be substituted with more than one substituent 
selected fix>m a specified groiq), the substituent may be dtfxer the same or difFerent at 
every position. As used herein, the term **substituted" is contemplated to inchide all 
permissible substituents of organic compounds. In a broad aspect, the pennissible 
substituents include acyclic and cyclic, branched and ui£branched, caibocyclic and 
heterocyclic, aromatic and non-aromatic substituents of organic compounds. For 
purposes of this invmtion, heteroaloms such as nitrogoi may have hydrogen 
substituents and/or any pennissible substituents of organic conq)ounds described 
herein which satisfy the valmcies of tiie heteroaloms. Fuitheimore, this invention is 
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not intended to be limited in any manner by the permissible substituents of organic 
compoimds. Combinations of substituents and variables envisioned by (his invention 
are pref^:ably those that result in the formation of stable compounds useful in the 
treatment and prevention, for example of disorders, as described geaeraUy above. 
The term "stable"', as used herein, preferably refers to compounds wbich possess 
stability sufBcient to allow manufacture and which maintain the integrity of die 
compound for a sufficient period of time to be detected and preferably for a sufQcimt 
period of time to be useful for llie purposes detailed herein. 

[0015] The term "aliphatic'', as used herein, includes both saturated and 
unsaturated, strai^t chain (Le., unbrandied), branched, cyclic, or polycyclic aliphatic 
hydrocarbons, which are optionally substituted with one or more functional groups. 
As will be appreciated by one of ordinary skill in the art, "aliphatic'* is mtended herein 
to include, but is not limited to, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkaiyl, and 
cycloalkynyl moieties. Thus, as used herein, the term "alkyl" inchides straight, 
branched and cyclic alkyl groups. An analogous convention appEes to other goiadc 
terms such as "alkenyr, "aDcynyl" and the like. Furthermore, as used herein, the 
terms "alkyl", "alkenyl" "alkynyl" and the like encompass both substituted and 
unsubstituted groups* In certain embodiments, as used herein, "loWer alkyl" is used to 
indicate those alkyl groups (cyclic, acyclic, substituted, unsubstituted, branched or 
unbranched) having 1-6 carbon atoms. 

[0016] Jr certain embodiments, the alkyl, alkenyl and alkynyl groins employed in 
the iuvention contain 1-20 aliphatic caibon atoms. In certain otiier embodiments, the 
alkyl, sJkeayl, and alkynyl groups employed in the invention contain 1-10 aliphatic 
caibon atoms. Li yet other embodiments, the alkyl, alkenyl, and alkyn^ groups 
employed m the invention contain 1-8 aliphatic carbon atoms, hi still other 
embodiments, the alkyl, alkenyl, and alkynyl groiqps enqiloyed in the invention 
contain 1-6 aliphatic caibon atoms. In yet other embodiments, the alk^ alkenyl, and 
alkyn^ groiq>s employed in the invention contain 1-4 caibon atoms. Illustrative 
al^hatic groups thus inchide, but are not limited to, for example, methyl, ethyl, n- 
propyl, isopropyl, cyclopropyl, -CHz-cyclopropyl, allyl, n-butjd, sec-butyl, isobutyl, 
tert-butyl, cyclobutyl, -CH2-cyclobutyl, n-pentyl, sec-poityl, isopentyl, tert-pentyl, 
cyclopentyd, -CH2-cyclopentyl-n, hexyi, sec-hexyl, cyclohexyl, -CH2-cyclohexyl 
moieties and the like, which s^ain, may bear one or more substituents. Alkenyl 
groups include, but are not limited to, for example, ethenyl, prop«iyl, butenjd, 1- 
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methyl-2-biitea-l-yl, and the like. Represeatative alkynyl groiaps include, but are not 
limited to, ethynyl, 2-propynyI ^nropargyl), 1-propynyl and the Kke. 
[00171 The tenn "alkox/* (or "alkyloxy"), or '*thioaIkyl'' as used herem refers to 
an alkyl groiq), as previously defined, attadied to the parent molecular moiety flirough 
an oxygen atom or through a sulfur atom. Jxi certain embodimoits, the alkyl group 
contains 1-20 aliphatic carbon atoms. In certain other embodiments, the alkyl groi^ 
contains 1-10 aliphatic carbon atoms. In yet other embodiments, the alkyl, alkenyl, 
and alkynyl groups employed in the invention contain 1-8 aliphatic carbon atoms. In 
still other embodiments, the alkyl group contains 1-6 aliphatic carbon atoms. In yet 
other embodiments, the alkyl group contains 1-4 aliphatic caibon atoms. Examples of 
alkoxy, include but are not limited to, methoxy, ethoxy, propoxy, isopropoxy, n- 
butoxy, tert-butoxy, neopentoxy and n-hexoxy. Examples of thioalkyl include, but 
are not limited to, meth^thio, ethylthio, propylthio, isopropylthio, n-butylthio, and the 
like. 

[0018] The term "alkylamino" ref«:s to a group having the structure - 
NHR*wherein R' is alkyl, as defined herein. The term "dialkylamino" refers to a 
group having the structure -N(R% wherein R' is alkyl, as defined herein. The term 
"aminoalkyr refers to a group having the structure NH2R'-, wherein R* is alkyl, as 
defined herein. In certain embodimrats, the alkyl group contains 1-20 aliphatic 
caibon atontis. hi certam other embodiments, the alkyl group contains 1-10 aliphatic 
carbon atoms. In yet other embodiments, the alkjd, alkenyl, and alkynyl gjxmps 
employed in the invention contain 1-8 aliphatic carbon atoms. In still other 
embodiments, the allsyl groiq> contains 1-6 aliphatic caibon atoms. In yet other 
embodim^ts, the alkyl group contains 1-4 aliphatic carbon atoms. Examples of 
alkylamino include, but are not limited to, methylamino, ethylamino, iso-propylamino 
and the like. 

[0019] Some examples of substitaents of the above-described aliphatic (and other) 
moieties of compounds of the invention include, but are not limited to aliphatic; 
heteroaliphatic; aryl; heteroaryl; alkylaryl; alkylheteroaiyl; alkoxy; aryloxy; 
heteroalkoxy; heteroaryloxy; alkylthio; arylthio; heteroalkylthio; heteroarylthio; F; 
CI; Br, I; -OH; -NO2; -CN; -CF3; -CH2CF3; -CHCh; -CH2OH; ^iCHaOH; - 
CH2NH2; -CH2SO2CH3; -C(0)R^ "C02(Rx); -C0N(Rx)2; -OC(0)Rx; -CM:02Rx; - 
0C0N(Rx)2; -N(R02; -S(0)Rx; -S(0)2Rx; -NRx(CO)Rx wherein each occurrence of Rx 
independently includes, but is not limited to, aliphatic, heteroaliphatic, aryl, 
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heteroaryl, alkylaryl, or alkylheteroaryi, wherein any of the aliphatic, heteroaliphattc, 
alkylaryl, or alkylheteroarid substituents described above and herein may be 
substituted or unsubstituted, branched or unbranched, cyclic or acyclic, and whemn 
any of the axyl, heteroaiyl, -<alkyl)aryl or -(alkyl)heteroaryl substitu^ts described 
above and herein may be substituted or unsubstituted. Additional examples of 
generally appUcable substitumts are illustrated by the specific ^bodim^ts shown in 
the Examples that are described herein. 

[0020] In general, the terms ^'aromatic moiety^ and "heteroaromatic moiet/^ as 
used herein, refer to stable mono* or polycyclic, heterocyclic, polycyclic, and 
pol^eterocycUc imsaturated moieties having preferably 3-14 carbon atoms, each of 
which may be substituted or unsubstituted. It will also be s^preciated that aromatic 
and heteroaromatic moieties, as defined herein may be attached via an alkyl or 
heteroalkyl moiety and thus also include -{alkyl)aromatic, -(hetCToalkyi)aroniatic, - 
(heteroa]kyl)heteroaromatic, and -(heteroalkyl)heteroaromatic moieties. Thus, as 
used hCTein, the phrases "aromatic or heteroaromatic moieties" and ^'aromatic, 
heteroaromatic, -(alkyl)aromatic, -^eteroalkyl)aromatic, 

(heteroalkyl)heteroaramatic, and -(heteioalkyl)heteroaromatic" are interchangeable. 
Substituents include, but are not limited to, any of the previoxisly mentioned 
substituents, i.e., the substituents recited for aliphatic moieties, or for other moieties 
as disclosed herein, resulting in the formation of a stable compound 
[0021] The term ""aryr", as used herem, does not differ significantly 6om the 
common meaning of the temi in the art, and refers to a mono- or bicydic carbocycUc 
ring systCTi having one or two aromatic rings including, but not limited to, phenjd, 
naphthyl, tetrahydronq)hthyl, indanyi, indenyl and the like. 

[0022] Hie term ''heteroaryl", as used herein, does not diffa: significantly fix>m 
die common meaning of the tem in the ai^ and refers to a cychc aromatic radical 
having fix>m five to tea ring atoms of which one ring atom is selected fiom S, O and 
N; zero, one or two ring atoms are additional hetax>atoms indq>endently selected 
fix>mS, O andN; and the remaining ring atoms are carbon, the radical being joined to 
the rest of the molecule via any of tiie ring atoms, such as, for example, pyridyl, 
pyrazinyl, pyrimidinyl, pyrrolyl, pyrazolyl, imidazolyl, thiazolyl, oxazolyl, 
isooxazolyl, thiadiazolyl, oxadiazolyl, thiopheasd, furanyl, quinolinyl, isoqtiinolinyl, 
and the like. 
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[0023] It will be ^reciated that aryl and heteroaryl groups (including bicyclic 
arjd groi:9s) can be unsubstituted or substituted, wherein substitution includes 
replacement of one or more of the hydrogen atoms thereon indqiendently with any 
one or more of the following moieties including, but not limited to: aliphatic; 
heteroaliphatic; aryl; heteroarjd; alkylaryl; alkylhetCToaryi; alkoxy; aiyloxy; 
heteroaDcoxjr, heteroaryloxy; alkylthio; arylthio; hetOT)alkylthio; heteroaryHhio; F; 
CI; Br, I; -OH; -NCb; -CN; -CF3; -CH2CF3; -CHCI2; -CH2OH; -CH2CH2OH; - 
CH2NH2; -CH2SO2CH3; -C(0)R»; -C02(Rx); -CON(R02; -OC(0)Rx; -OCOzR^i - 
0C0N(EU)2; -N(Rx)2; -S(0)Rx; -S(0)2Rx; -NRx{CO)Rx wherein each occunence of Rx 
independently includes, but is not limited to, aliphatic, heteroaliphatic, aryl, 
heta:oaryl, alkylaryl, or alkylhetCToaryl, wherein any of the aliphatic, heteroaliphatic, 
alkylaryl, or alkylheteroaryl substituents described above and herein may be 
substituted or unsubstituted, branched or unbranched, cyclic or acyclic, and wherein 
any of the aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl substitumts described 
above and herein may be substituted or unsubstituted. AdditionaBy, it will be 
^reciated, that any two adjacent ffovps taken together may repress a 4, 5, 6, or 7- 
membered cyclic, substituted or unsubstituted aliphatic or heteroaliphatic moiety. 
Additional examples of generally applicable substitumts are illustrated by the specific 
embodiments shown in the Examples that are described herein. 
[0024] The term "cycloaBgrr, as used herdn, refers specifically to cyclic moieties 
having three to sevoi, preferably three to ten carbon atoms. Suitable cycloalkyls 
include, but are not limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cyclohq>tyl and the like, which, as in the case of other aliphatic, heteroaliphatic or 
heterocyclic moieties, may optionally be substituted with substitu»ts mcluding, but 
not hmited to aliphatic; heteroaliphatic; aryl; heteroaryl; alkylaryl; alkylheteroaryl; 
alkoxy; aryloxy; heteroalkoxy; heteroaryloxy, alkylthio; arylthio; heteroalkylthio; 
heteroarylthio; F; CI; Br, I; -OH; -NO2; ^N; -CF3; -CH2CF3; -CHCI2; -CH2OH; - 
CH2CH2OH; -CH2NH2; -CH2SO2CH3; -C(0)Rx; -C02(Rx); -CON(Rx)2; -OC(0)Rx; - 
OCOiRxi -OC0N(Rx)2; -N(Rx)2; -S(0)Rx; -S(0)2Rx; -NRx(CO)Rx wherein each 
occuTTCTce of Rx indq>endently includes, but is not limited to, aliphatic, 
heteroaliphatic, aryl, heteroaryl, alkylaryl, or alkylheteroaryl, whCTein any of the 
aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl substituents described above 
and herein may be substituted or unsubstituted, branched or mibranched, cyclic or 
acyclic, and whecein any of the aryl, heteroaryl, -(alkyi)aryl or -(aIkyl)heteroaryl 
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substituents described above and herein may be substituted or unsubstituted. 
Additionally, it \vill be predated that any of the cycloaliphatic or 
cycloheteroaliphatic moieties described above and herein may comprise an aryl, 
heteroaryl, -(alkjd)aryl or -(a]]cyl)hetCToaryl moiety fiised thereto. Additional 
examples of generally applicable substituents are illustrated by fho specific 
embodiments shown in Ifae Examples that are desoibed herein. 
[0025] The tmn ^eteroaliphatic^» as used herein, ref^ to aliphatic moieties in 
which one or more carbon atoms in the main chain have been substituted with a 
heteroatom. Thus, a heteroaliphadc group refers to an aliphatic chain which contains 
one or more oxy^i sulfur, nitrogen, phosphorus or silicon atoms, m place of 
carbon atoms. Heteroaliphatic moieties may be branched, unbranched, cyclic or 
acyclic and include saturated and unsaturated heterocycles such as morpbolino, 
pyrrolidinyl, etc. In certain embodiments, heteroaliphatic moieties are substituted by 
independmt replacement of one or more of the hydrogen atoms Ihoreon with one or 
more moieties including, but not limited to aliphatic; heteroaliphatic; aryl; heteroaryl; 
alkylaryl; alkylheteroaryl; alkoxy; aryloxy; heteroalkoxy; heteroaryloxy; alkylfhio; 
ar>ithio; heteroalkylthio; heteroarylthio; F; CI; Br; I; -OH; -NO2; -CN; -CF3; - 
CH2CF3; -CHCI2; -CH2OH; -CH2CH2OH; -CH2NH2; <:H2S02CH3; -C(0)Rx; - 
C02(Rx); -C0N(Rx)2; -OC(0)Rx; -CXIOzRx; -0C0N(Rx)2; -N(R02; -S(0)Rx; - 
S(0)2R]^ -NRx(CO)Rx wherein each occurrence of Rx independently includes, but is 
not limited to, aliphatic, het^oaliphatic, aryl, heteroaryl, alkylaryl, or alkylhet^aryl, 
wherein any of the aliphatic, heteroaliphatic, alkylaryl, or alkylheteroaryl substituents 
described above and herein may be substituted or unsubstituted, branched or 
unbranched, cyclic or acyclic, and wherein any of the aryl, heteroaryl, -(a]kyl)aryl or - 
(d]kyl)heteroaryl substituents described above and herein may be substituted or 
unsubstituted. 

[0026] In general, the term "cycloalqshatic", as used herein, rekr to a cyclic 
aliphatic moiety, wherein the term aliphatic is as defined above. A cycloaliphatic 
moiety may be substituted or unsubstituted and saturated or unsaturated. Substituents 
include, but are not Kmited to, any of the previously mentioned substituents, re, the 
substituents recited for aliphatic moieties, or for otha: moieties as disclosed herein, 
resulting in the formation of a stable compound In certain embodimeats, 
cycloaliphatic conq)ounds include but are not limited to monocyclic, or polycyclic 
aliphatic hydrocarbons and bridged cycloalkyl compounds, whidi ate optionally 
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substituted with one or more functional groups. As will be appreciated by one of 
ordinary sinll in fee art, "cycloaliphatic" is intended herein to include, but is not 
limited to, cycloalkyl, cycloalkenyl, and cycloalkynyl moieties, which are optionally 
substituted with one or more functional groiq)S. Illustrative cycloaliphatic groups thus 
include, but are not limited to, for example, cyclopropyl, -CHa-cyclopropyl, 
cyclobutyl, -CHz-cyclobutyl, cyclopentyl, -CH2-<:yclopentyl, cyclohexyl, -CRz- 
cyclohexyl, cyclohexenylethyl, cyclohexanylefhyl, norboibyl moieties and tiie like, 
which again, may bear one or more substituents. 

[00271 In general, the term "cycloheteroaliphatic", as used herein, refers to a 
cyclic heteroahphatic moiety, wherein the icnn heteroaliphatic is as defined above. A 
cycloheteroaliphatic moiety may be substituted or unsubstituted and saturated or 
unsaturated Substituents include, but are not limited to, any of the previously 
mentioned substituents, i.e., the substituents recited for aliphatic moieties, or for other 
moieties as disclosed herein, resulting in the formation of a stable compoimd. The 
term "cycloheteroaliphatic" encompasses **heterocycloalkyl", 'lieterocycle" or 
''heterocyclic'* moieties, as defined herein. 

[0028] Additionally, it will be predated that any of the cycloaliphatic or 
cycloheteroaliphatic moieties described above and herein may comprise an aryl, 
heteroaryl, -(a]kyl)aryl or -(alkyl)heteroaryl moiety fused thereto. Additional 
examples of generally q^plicable substituents are illustrated by the specific 
embodiments shown in the Examples that are described herein. 
[0029] The trams '^alo" and "halogen" as used herein refer to an atom selected 
firom fluorine, chlorine, bromine and iodine. 

(00301 The term "haloaliyr denotes an alkjd groiq), as defined above, having 
one, two, or three halogen atoms attached thereto and is exemplified by such groups 
as chloromethyl, bromoethyl, trifluoromethyl, and the like. 

[0031] The torn "acyl", as used herein, refers to a group having the general 
formula -C(=0)R, where R is an aliphatic, heteroaliphatic, hetm)cycle, aromatic or 
heteroaromatic moiety, as defined herein. 

[00321 The term "heterocycloalkyr', 'lieterocycle" or 'Tieterocydic", as used 
herein, rtlers to compounds which combine the properties of heteroaliphatic and 
cyclic conq)Ounds and include, but are not limited to, saturated aiul unsaturated mono- 
or polycyclic cyclic ring systems having 5A6 atoms wherein at least one ring atom is 
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a het0X)atom selected from O, S and N (wherein flie nitrogen and sulfur heteroatoms 
may be optionally be oxidized), wherein the ring systems are optionally substituted 
with one or more functional groups, as defined herein. In certain embodiments, flie 
term **hetCTocycloa]kyi", ^Tieterocycle" or *lieterocyclic" refers to a non-aromatic 5-, 
6- or 7- membered ring or a polycyclic group wherein at least one ring atom is a 
heteroatom selected from 0» S and N (wherein tiie nitrogen and sulfur heteroatoms 
may be optionally be oxidized), including^ but not limited to, a bi- or tri-cyclic group, 
conq)rising fused six-m^bered rings having betwe^ one and three heteroatoms 
independently selected from oxygen, sulfur and nitiog^ herein (i) each S- 
membered ring has 0 to 2 doable bonds, each 6-membered ring has 0 to 2 double 
bonds and each 7-membered ring has 0 to 3 doable bonds, (ii) the nitrogen and sulfiir 
heteroatoms may be optionally be oxidized, (iii) Ifae nitrogen heteroatom may 
optionally be quatemized^ and (iv) any of the above hetax>cyclic rings may be fused 
to an aryl or heteroaryl ring. Rq>resentatLve het^cycles include, but are not limited 
to, heterocycles such as furanyl, fhiofuranyl, pyranyl, pyrrolyl, thienyl, pyrrolidinyl, 
pyrazolinyl, pyrazolidinyl, imidazolinyl, imidazolidinyl, piperidinyl, piperazdnyl, 
oxazolyl, oxazolidinyl, isooxazolyl, isoxazolidinyl, dioxazol>i, tfaiadiazolyl, 
oxadiazolyl, tetrazolyl, triazolyl, thiatriazolyl, oxatiiazolyl, tfaiadiazolyl, oxadiazolyl, 
moipholinyl, thiazolyl, thiazoIidin)d, isothiazolyl, isothiazolidinyi, ditbiazolyl, 
dithiazohdinyl, tetrahydrofuiyl, and benzofused derivatives thereof, hi certain 
embodiments, a "substituted heterocycle, or heterocycloalkyl or heterocyclic" group 
is utilized and as used herein, refers to a heterocycle, or heterocycloalkyl or 
heterocyclic groi^, as defined above, substituted by the independent replacement of 
one, two or three of the hydrogen atoms thereon with but are not limited to aliphatic; 
cycloalq^hatic; heteroaliphatic; het^cyclic; aromatic; heteroaromadc; aryl; 
heteroaryl; alk^aryl; heteroalkylaiyl; alkylheteroaryl; het^alkylhet^aiyU alkoxy; 
aryioxy; heteroalkoxy; heteroaryloxy; alkylthio; arylthio; het^alkylfhio; 
heteroarylthio; F; CI; Br, 1; - OH; -NQ2; -CN; -CF3; -GhCPy, -CHCfc; -CH2OH4 - 
CH2CH2OH; -CH2MH2; -C3I2SQ2CH3; -C(0)Ri -C02(R»); -CON(R02; -OC(0)Roc; - 
OCOzRxJ -OCON(Rx)2; -N(Rx)2; -S(0)2JRx; -NRx(CO)Rx wherem each occunrence of 
Rx ind^^dently includes, but is not limited to, aliphatic, cycloahpbatic^ 
het^aliphatic, heterocyclic, aromatic^ heteroaromatic, ar^ heteroaryl, aDcyiatyl, 
alkylheteroaryl, heteroalkylaryl or hetemaScylheteroaryl, ^a:ein any of the aliphatic, 
cycloaliphatic, heteroaliphatic, heterocyclic, alkyiai^ or alkylhetanaryl substituents 
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described above and herein may be substituted or unsubstituted, branched or 
imbranched, saturated or unsaturated, and wherein any of the aromatic, 
heteroaroniatic, aryl or heteroaryl substitutents described above and herein may be 
substituted or unsubstituted. Additional examples or generally applicable substituents 
are illustrated by the specific embodiments shown in tbe Examples, which are 
desoibed herein. 

[00331 The phrase, **pharmaceutically acceptable derivative", as used herein, 
denotes any pharmaceutically acceptable salt, ester, or salt of such estor, of such 
conq>ound, or any other adduct or derivative vi/bidh^ upon administration to a patient, 
is capable of providing (directly or indirectly) a compound as otherwise described 
herein, or a metabotite or residue thomf. Phannaceotically acceptable derivatives 
thus include among others pro-drugs. A pro-drug is a derivative of a compound, 
usually with significantly reduced pharmacological activity, which contains an 
additional moiety that is susceptible to removal m vivo yielding the parent molecule 
as the phazmacologically active species. An example of a pro-drug is an ester which 
is cleaved in vivo to yield a compound of interest. Pro-drugs of a variety of 
compounds, and materials and methods for derivatizing flie parent compounds to 
create the pro-drugs, are known and may be adapted to the present invention. Certain 
exemplary pharmaceutical compositions and pharmaceutically accq>table derivatives 
will be discussed in more detail herein below. 

[0034] The term 'treating"', as used herein generally means that the compounds of 
the invention can be used in humans or animals with at least a tentative diagnosis of 
disease. The compounds of the invention will delay or slow the progression of the 
disease tho^by giving the individual a more useful life span. 
[0035] The term '^eventing" as used herein means that the compounds of the 
present invraition are useful when administered to a patient who has not been 
diagnosed as possibly having the disease at the time of administration, but who would 
normally be esqiected to develop the disease or be at increased risk for the disease. 
The conq>ounds of the invention will slow the development of disease symptoms, 
delay the onset of disease, or prevent the individual fiom developmg the disease at alL 
Preventing also inchides administration of the compounds of the invention to those 
individuals tbou^t to be predisposed to &e disease due to age, gmilial history, 
genetic or chromosomal abnormalities, and/or due to the presaice of one or more 
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biological maikers for Ihe disease, such as a known genetic mutation of APP or APP 
cleavage products in brain tissues or fluids. 

[0036] As used herein the term ''biological sample" includes, without linutation, 
cell cultures or extracts tiiereof; biopsied material obtained ficom an animal (e.g-, 
mammal) or extracts thereof; and blood, saliva, urine, feces, semen, tears, or other 
body fluids or extracts thereof For example, the tenn ''biological sample'* refers to 
any solid or fluid sample obtained from, excreted by or secreted by any living 
organism, including single-celled micro-organisms (such as bacteria and yeasts) and 
multicellular organisms (such as plants and animals, for inistance a vertebrate or a 
mammal, and in particular a healthy or ^arently healthy human subject or a human 
patimt affected by a condition or disease to be diagnosed or investigated). The 
biological sample can be in any form, including a solid material such as a tissue, cells, 
a cell pellet, a cell extract, cell homogenates, or cell fractions; or a biopsy, or a 
biological fluid. The biological fluid may be obtained from any site (eg. blood, saliva 
(or a mouth wash containing buccal cells), tears, plasma, serum, urine* bile, 
cerebrospinal fluid, amniotic fluid, peritoneal fluid, and pleural fluid, or cells 
thereftom, aqueous or vitreous humor, or any bodily secretion), a transudate, an 
exudate (eg. fluid obtained from an abscess or any other site of infection or 
inflammation), or fluid obtained from a joint (e.g. a normal joint or a joint afiected by 
disease such as iheumatoid arthritis, osteoarthritis, gout or septic arthritis). The 
biological sample can be obtained from any organ or tissue (including a biopsy or 
autopsy specimen) or may comprise cells (whether primary cells or cultured cells) or 
medium conditioned by any cell, tissue or organ. Biological samples may also include 
sections of tissues such as frozen sections taken for histological purposes. Biological 
samples also include mixtures of biolo^cal molecules including proteins, lipids, 
carbohydrates and nucldc acids generated by partial or complete firactionation of cell 
or tissue homogenates. Although the sample is preferably taken from a human 
subject, biological samples may be from any animal, plant, bacteria, virus, yeast, etc. 
The term animal, as used herdn, refets to humans as well as non-human animals, at 
any stage of developmmt, including for example, mammals, birds, reptiles, 
amphibians, fish, worms and single cells. Cell cultures and live tissue sanq>les are 
considered to be pluralities of animals. In certain exemplary embodiments, the non- 
human animal is a mammal (e.g. , a rodrat, a mouse, a rat, a rabbit, a monkey, a dog, a 
cat, a sheq>, cattle, a primate, or a pig). An animal may be a transgenic animal or a 
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human clone. If desired, the biological sample may be subjected to preliminary 
processing, including preliminary separation techniques. 

Description of Certain Preferred Embodiments of the iNVEsrnoN 
[00371 As noted above, there has been increasing interest in recent years in the 
development of aspartyl protease inhibitors, particularly BACE inhibitors, as 
therapeutic agents for the treatment of Alzheimer's Disease and other disorders 
caused by the accumulation of p-amyloid plaques. It has been generally accepted by 
the sciecitific community that potrntial new leads for aspartyl mhibitor small 
molecules must comprise an a^artate binding hydroxyl ffoxsp to retain aspartjd 
protease inhibitory activity (See for example, Ajay et al., 'Designing Libraries woth 
CNS Activity", X Med. Chenu, 42:4942-4951, 1999, see especially the paragraph 
bridging columns 1 and 2 on page 4942 of this article). Tlie present invration 
demonstrates that amino analogs (f.e., where the hydroxyl group has bera replaced 
with an amino group) are unexpectedly equaUy promismg (if not superior) aspartyl 
protease inhibitors as their hydroxy-containing countaparts. In feet, the present 
invention shows that certain amino-containing inventive compounds possess several 
si5)erior biological properties over their hydroxy-containing counterparts (e.g., 
increased potency in cells, increased selectivity for the BACE enzyme, and/or 
superior ADME properties). 

[0038] Thus, the present mvention provides novel amino-containing compounds 
cq)able of inhibiting tiie activity of BACE. More generally, the compounds of the 
invention are inhibitors of proteases, and more specifically inhibitors of aspartyl 
proteases. la certain embodiments of special interest, the inventive compounds are 
usefid for the treatment or prevention of disorders diaracterized by p amyloid deposits 
or plaques. In certain exOT5)lary embodiments, the compounds are useful for the 
treatment of Alzheimer's Disease. 

[0039] Compounds of this invention include those generally set forth above and 
described specifically herein, and are illustrated in part by ttie various classes, 
subgenera and ^edes disclosed herein, 

[0040] Additionally, the presmt invention provides phannaceutically accq)table 
derivatives of the inventive compounds, and methods of treating a subject using fliese 
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compounds, pharmaceutical compositions fliereot or either of these in combination 
with one or more additional therapeutic agents. 

[0041] 1) General Description of Compounds of the Invention 
[0042] In certain embodiments, the compounds of the invention include 
compounds of the general formula (I) as fiirther defined below: 

R' NHRO 



R2 r3 r3' 

(D 

and pharmaceutically accq)table derivatives thereof; 

wh^ein is hydrograi, an aliphatic, hetaroaliphatic, aromatic or 
heteroaromatic moiety, or a nitrogen protecting group, or a prodrug moiety; or 
taken together witii R' or a substitumt preset on X^ may form a cycloheteroaliphatic 
moiety, 

R' is hydrogen or an aliphatic, h^eioaliphatic, aromatic or heteroaromatic 
moiety, or R, taken together witii R^ R^ or a substitumt present on R^ may form a 
cycloheteroaliphatic moiety; 

R* is an a^hatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R\ 
taken together with R', may form a cycloheteroaliphatic moiety; 

is -C(=0)-, -S(=OK -C(=NH)-, -C(=Sh -NC(=0)-, -NC(=SK -N-C(=N- 
C N)-, -NS(02K -CHR^'\ -SO2-, -C(=0)C(R^^)2-, or -SC(=0> wherein 

each occmrmce of R'^^^ is independently hydrogen, or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety; 

R^ is an aliphatic, heteroaliphatic, aromatic or hetax)aromatic moiety, or R^, 
taken together with R', may form a cycloheteroaliphatic moiety; 

R^ is hydrogen, halogen, or an aliphatic, heteroaliphatic, aromatic or 
heteroaromatic moiety; 

R^ is hydrogen, halogen, or lower aDcyl; 

R'^ is an aliphatic, heteroalq)hatic, aromatic or heteroaromatic moiety, or R^ 
taken together with a substituent present on or X^, may form a cycloaliphatic, 
cycloheteroaliphatic, aromatic, or heteroaromatic moiety; 

is absent, -NR'^^-, ^CHR^V -NR^Y-, -{CHR^)jY- or - 
N(R''^)CHCEl^ )Y- whsaxin each occurrence of R^ is independently hydrogen or 
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an aliphatic, heteroaliphatic, aromatic or heteroaromatic moirty, or taken 
together with R^ may fonn a cycloheteroaliphatic moiety, each occurrence of Y is 




independently ^ ^ ^ wherein, for each indq)endent occurrence of t, 

R^ is hydrogCT, or an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, 
or or one occurrence of R^ takeaa together with K* may form a cycloaliphatic, 
cycloheteroaliphatic, aromatic or heteroaromatic moiety, and wherein each occurrence 
of j and t is independently an integer fiom 1 to 4; and 

is absent, -NHCO, -NHSO2-, -NHCO>m-, -NHCOO-, -CH2NH-, -<:(=0> 
, -S(=OK -C(=NH)-, -C(=S)-, -NC(^)N«, -N-C(=N-C N)N-, -NS(02)N-, - 
C{^)mP\ ^(=S)NR'°\ -COO-, <CHR^ V> -<3l2NR^\ or ^mP\ 
whCTein each occurrence of R^^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aromatic or heteroaromatic moiety, or R^^ taken together with R"* 
may form a cycloaliphatic, cycloheteroaliphatic, aromatic or heteroaromatic moiety, 
and k is an integer from 1 to 3; 

wherein each of the foregoing aliphatic or heteroaUphatic moieties may be 
independatly substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregoing aromatic, heteroaromatic, aryl and heteroaryl moieties may be 
substituted or unsubstituted. 



[0043] In certain embodiments of compounds described directiy above and 
compounds as described in certain classes and subclasses herein, one or more of the 
following groups do not occur simultaneously as defined: 

(i) R', R^ and R^' are each hydrogen; is alkji, cycloalkylaDcyl or 
aralkyl; -X*-X'-R^ together represents -Cm^C(K))NHCH(R^C(=0)NR*R^ 
wherein R*" is hydrogen or alkyl, R^ is alkyl, and one of R* or R^ represcaits hydrogen 
and the other r^resents hydrogen, alkyl, aryl, aralkyl, l-aIkoxycarbonyl-2- 
phenylefliyl, l-aIkoxycarbonyl-2-(imidazol-4-yl)ethyl, 2-(imidazol-l-yl)ethyI, 
indanyi, heterocyclyl-alkyl, carboxyalkyi, alkoxycaibonylalkyl, aryloxycarbonylaDcyl, 
aralkoxycarbonylalkjd or a group of tiie formula -A-N(R^(R^ in which A represents 
alkylene and R* and each represents alkyl or R^ and R*" together rq)resent a 
pentamedi)dene group in which one methylme groiq) can be replaced by NH, N-alkyl, 
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N-alkanoyl, N-aralkoxycarbonyi, O, S, SO, or SO2; or R"" and together with the 
nitrogea atom to which they are attached represmt a 1 A3»4-tetrahydroisoquinoIme 
ring; and -X^-R* together represents an alkoxycaibonyl, aralkoxycarbonyU alkanoyl, 
aralkanoyl, aroyl, cycloalkylcarbonyl, heterocyclylcarbonyl, heterocyclyl-alkano)^, 6- 
(dibenylcarbamoyl)-4-oxohexanoyl moiety or an acyl group of an a-amino acid in 
which the amino group is substituted by an alkoxycarbonyl, aralkoxycaibonyl, 
diaralkylcaibamoyi, diara]kyla]kanoyl, or aralkanoyl moiety; 

wh«^ the term "aroyl" refers to an acyl groiip derived from from an 
arylcarboxylic acid such as benzoyl, l-nq)h1iioyl, 2-nJ5)hthoyl, etc., and the term 
"aralkano^" refers to an acyl g}X>up derived from an aryl-substituted alkanecarboxylic 
add; 

^NbssTGhy flie term "aryr alone or m each of flie aralkyl, aryloxycaibonylalkyl, 
aralkoxycarbonylalkyl or N-aralkoxycaibonyl moieties refers to a phenyl or naphthyl 
group optionally substituted with one or ©nore substituents selected from alkyl, 
hydroxy, alkoxy and halogen; 

(ii) R\ R^ R^ and R^' are each hydrogen; X* is -C(=0)-, "SO2-, N(R')S02, 
N(R'')C(=0) or SC(=0), wherein R* is hydrogen, Ci-saHcjl or joined together with R^ 
either directly to form a 5-7 membered heterocycle such as pyrrolidinyl or piperidinyl, 
or through a heteroatom selected from N, 0 and S, to form a 6-membered heterocycle 
with the nitrogCT to which tbey are attached such as motpholinyl, piperazyl, or N-Ci. 
aalkyl-piperazyl; R^ is a substituted or unsubstituted Ci-ealkyl, a 5-6 mraibered 
heterocycle or a 6-10 carbon atoms aryl moiety substituted witii CMalkyl, Ci-salkoxy, 
hydroxy, halogen, N(R% C(=0)OR", ^(=0)N(R^, -SOjNCR^ CHzNCR^, 
N(R^C(=0)R' or N(R*)S02R^ is 0R\ N(R% Q^lkenyl-R" or -[CRV]^R^ and 
-X^-X^-R^ together represent -€HCR^C(<>)1^CH(R^C(<))-Y-[CR^^^ 
wherein m is an intega: from 0 to 5, Y is O or NH, R*^ and are independently 
hydrogen, 0R\ N(R*)2. Ci^alkenyl-R** or -[CR^TnR'' wherein n is an integer from 0 
to 5, R* is hydrogen or CMalkyl, R^ is hydrogen, hydroxy or CMaDcyl and R*^ is 
hydrogen, substituted or unsubstituted aryi, 5- or 6-membered heterocycle, d^efSkyl 
or Ci-galkenyl, C3.7cycloalkyi, 5- to 7-membered caibocyclic or 7- to lO-membcred 
bicyclic caibocyclic ring, benzoftnyl, mdolyl, azabicyclo C7.ucycIoall5yl or 
benzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci^alkyl or 
(CH2CH20)pCH3 or (CH2CH20)pH wherem p is an integer from 0 to 5, and R* is 
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hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7-mCTibered 
caibocycKc or 7- to 10-membered bicycUc carbocyclic ring; 

(iii) R', R^ and R^' are each hydrogen; X* is -C(=OH "SO2-, N(R'')S02, 
N(R'')C(=0) or SC(K)) , wherein R"" is hydrogoi, Ci.salfcyl or joined together with 
either directly to form a 5-7 membered heterocycle such as pyrrolidinyl or piperidinyl, 
or through a heteroatom selected fiom N, O and S, to form a 6-membered heterocycle 
with the nitrogen to which they are attached such as morpholinyi, piperazyl, or N-Cu 
salk^-piperazyl; is a substituted or unsubstituted Ci-e^Ikyl^ a 5-6 membered 
heterocycle or a 6-10 carbon atoms aryl moiety substituted with Ci-4alkyl, Ci-saDcoxy, 
hydroxy, halogen, N(R% CX^)OR", ^(=0)N(R% -S02N(R% CH2N(R')2, 
N0R*)C(=O)R* or N(R')S02R*; R^ is 0R\ N(R% CMalkenyl-R^ or 4CR^*^ Jl?"; and 
-X^-X^-R^ together represent -CH(R*')C(=0)-Y-[CR^R®]mR?, wherein m is an integer 
fiom 0 to 5, Y is O or NH, R** is hydrogen, 0R% N(R*)2, CMalkenyl-R^ or - 
[CR^%R''; wherein n is an integer fiom 0 to 5, R* is hydrogen or CMalkyl, is 
hydrogen, hydroxy or CMalkyl and R*' is hydrogen, substituted or unsubstituted aryl, 
5- or 6-membered heterocycle, Ci^alkyl or Ci-ealkenyl, Ca-ycycloalkyl, 5- to 7- 
membered carbocyclic or 7- to 10-memba:«i bicyclic carbocyclic ring, benzofuryl, 
indolyl, azabicyclo Cy-ncycloaDcyl or benzopiperidinyl; R^ is hydrogen, substituted or 
unsubstituted Ci^alkyl or (CH2CH20)pCH3 or (CH2CH20)pH wherein p is an integer 
from 0 to 5, and R^ is hydrogen, or substituted or unsubstituted aryl, hetCTOcycle, 5- to 
7-membered carbocyclic or 7- to lO-membered bicyclic carbocyclic ring; 

(iv) R' and R^' are each hydrogen; R° is hydrogen, -C(=0)H, -Ci^lkyl or ^ 
COOR^ X^ is -C(=0)-, -SO2-, N(R'^)S02, NCR^X^C^O) or SC(=0), wherem R^ is 
hydrogen, Ci-salkyl or joined together with R^ eitho: directly to form a 5-7 membered 
heterocycle such as pynolidinr^ or piperidinyl, or fhrougb a heteroatom selected firom 
N, O and S, to form a 6-member6d heterocycle with the nitrogen to which they are 
attached such as morpholinyi, piperazyl, or N-Ci.3alkyl-piperaz)i; R^ is a substituted 
or unsubstituted Ci-^aOcyl, a 5-6 membered heterocycle or a 6-10 carbon atoms at^ 
moiety substituted with CMalkyl, d-salkoxy, hydroxy, halogai, N(R*)2, C(=0)OR^ - 
q=0)N(R^, -S02N(R")2, CH2N(R")2, N{R^C(=0)R' or N(R^SQ2R^ is 0R^ 
N(R')2, CMalkenyi-R*' or ^CR^^JR*'; is hydrogen, OR', N(R")2, CMaDcenyl-R' 
or -[GR^TaR*"; and -X^-X^-R* together represent -CH(R^C(O)NHCH(R^C(=0> 
Y-[CR%.^UR?, wh^em m is an integer fiom 0 to 5, Y is O or NH, R^ and R* are 
independently hydrogen, 0R\ N(R02, CMalkenyl-R^ or -{CSd^'W wherein n is an 
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integer from 0 to 5, is hydrogCTi or Ci^^alkyl, is hydrogen, hydroxy or CMalkyl 
and R^ is hydrogen, substituted or unsubstituted aryl, 5- or 6-membered heteiocycle, 
Ci-ealkyl or Ci^alkenyl, Cs-Tcycloalkyl, 5- to 7-membered caibocycUc or 7- to 10- 
membered bicycUc carbocyclic ring, benzofiiryl, indol>i, azabicyclo C7-ncycloaIkyl 
or benzopiperidinyi; R^ is hydrogen, substituted or unsubstituted Ci-ealkyl or 
(CH2CH20)pCH3 or {CEzCH^Oya, wherein p is an integer from 0 to 5, and R^ is 
hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 7-membered 
carbocyclic or 7- to 10-membered bicyclic carbocyclic ring; 

(v) R' and R^' are each hydrogen; R® is hydrogen, -C(=0)H, -CMalkyl or - 
COOR*; X* is -CX-OK -SO2-, NCR'^SOz, N(R^C(=0) or SC(=0), wherem is 
hydrogen, Ci-salkyl or joined together with R* eiflier directly to form a 5-7 membered 
heterocycle such as pyrrolidine or piperidinyl, or through a heteroatom selected from 
N, 0 and S, to form a 6-membered het^cycle with the nitrogen to which they are 
attached such as morpholinyl, piperazyl, or N-Ci-aalkyl-pipcrazyl; is a substituted ■ 
or unsubstituted Cj^alkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl 
moiety substituted with CMalkyl, CNsalkoxy, hydroxy, halogen, NCR*)2, C(=0)OR^ - 
C(=0)N(R% -S02N(R% CH2N(R% N(R")C(=0)R" or NCR^SOzR"; R^ is OR', 
}^(SL% CMalkenyl-R' or ~[CR*U"3nR'; is hydrogen, 0R^ N(R^)2, CMalkenyl-R" 
or -[CR^^nR"; and -X^-X^-R* together represent ~€H(R^)C(0>Y-[CR^R«]mR^ 
wherein m is an integer from 0 to 5, Y is O or NH, R^ is hydrogen, 0R^ N^^, Cu 
4alkenyl-R'' or H;CR^'']nR''; wherein n is an integer from 0 to 5, R^ is hydrogen or C\, 
4alkyl, R^ is hydrogen, hydroxy or CMalkyl and R^ is hydrogen, substituted or 
unsubstituted aryl, 5- or 6-mOTibered heterocycle, Ci.6alkyl or Ci^alkenyl, C3- 
Tcycloalkyl, 5- to 7-membered carbocyclic or 7- to 10-membered bicyclic caibocycUc 
ring, beozofuryl, mdolyl, azabicyclo C7.iicycloalkyl or benzopiperidinyi; R^ is 
hydrogen, substituted or unsubstituted Q-aalkji or (CH2CH20)pCH3 or (CHaCHzOyi 
wherein p is an niteger from 0 to 5, and R^ is hydro^n, or substituted or unsubstituted 
aryl, heterocycle, 5- to 7-membered carbocyclic or 7- to 10-mKnbered bicycHc 
caibocycUc ring; and 

(vi) R", R; R^ and R^' are each hydrogen; R^ is Ci-ealkyl, Cz^enyl, C3- 
Tcycloalkyl, ar>d, heteroaryl, T-Ci-^alkyl, T-C2-6a]kaiyl, wha^ T is aryl, het^aryl 
or C3-7cycloalk)d; R^-X* together represent W wherein W is R^ RTO, R'^CO, 
R*OCH(R^CO, R*NHCH(R^CO. R^aa(R?^, R^SQz, R'^O or an amino acid 
with a blocked or unblocked amino terminus, wherein R^ and R^ are each 
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mdq)eaideiitly hydrogen, Ci-6alkyl, Ca-TcycloalkyU aiyl, heteroaryl, T-Ci-ealkyl or T- 
(CH2)nCH(T)(CH2)n wherein n is an integer fiom 1 to 4; and -X*-X^-R* togeiher 
represent <3ff(R')C(=X)CHRV, wherein X is (0H3) or O; is hydrogen, 
6alkyl, C2-6alken3d, C3-7cycloaIkyI, aryl, heteroaryl, T-Ci^alkyl or T-<:2^alkenyl; is 
hydrogen or OH; and R^ is Y, (CHSC\'Y or =CR"(CHR^-Y, wherein Y is 
hydrogen, OH, -NR^^ aryi, heteroaryl or CO-Z, n is an integer from 1 to 4, Z is OH, 
-NR^**, OR^ or an amino acid with a blocked or unblocked carboxy tenninns, R** is 
H, Ci-galkyl or arylCi-^aljW, and R* and R'' are each independently hydrogen, Cj. 
galkyl, Cs-Tcycloalkyl, aryl, heteroaryl, T-Ci,6alkyl or T-Cz-^enyl. 

[0044] In certain embodiments, the present invention defines particular classes of 
compomids which are of special interest For example, one class of compomxds of 
special interest includes those compounds of Formula I wherein: 

is hydrogen, an aliphatic, heteroaliphatic, aromatic or hetaroaromatic 
moiety, a nitrogen protecting groiq), or a prodrug moiety; 

R'' is hydrogen or an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety; 

R^ is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety; 

X^ is -C(K))-, -S(=0)-, -C(=NH)-, -C(=S)-, -NC(=0>, -NC(=S>, -N-Q^N- 
C N)-, '^NS(02>, -CHR^^\ -SO2-, -C00-, -C(-0)C(R^^ V, or -SC(=0> wherein 
each occurrence of R^^"^ is independently hydrogen, or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety; 

R^ is an ahphatic, heteroaliphatic, aromatic or heteroaromatic moietj^ 

R^ is hydrogen, halogen, or an aliphatic, hetacoaliphatic, aromatic or 
heteroaromatic moiety; 

R^' is hydrogen, halogen, or lower alkyl; 

R^ is an aliphatic, het^aliphatic, aromatic or heteroaromatic moiet>^ 
X^ is absent, -NR^-, ^CHR^),-, -NR^Y-, or -<CHR^)jY- wherem each 
occurrence of R^ is indq>endeQtly hydrogen or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety, each occurrence of Y is independently 




* wherein, for each indepmdmt occurrence oft, R is hydrogen. 
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X3A 



or an aliphatic, heteroaliphatic, aromatic or heteroaroxnatic moiety, and whwein each 
occurrence of j and t is independrntly an integer from 1 to 4; and 

is absent, -NHCO-, -NHSO2-, -mCONH-, -NHCOO-, -CHzNH-, -C(=0> 
, .S(H3>, -C(=NH)-, ^eS)-, -NC(=S)N-, -N-C(=N-C N)N., -NS(02)N-, -SO2-, 
COmP\ -COO, -(CHR^)k-, -0-, or -NR^^-, wherein each occurrence of 
is independently hydrogen, an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety, and k is an integer from 1 to 3; 

wherein each of die foregomg aliphatic or heteroaliphatic moieties may he 
independently substituted or unsubstituted, linear or branched, cyclic or acychc, and 
each of the foregoing aromatic, hetm)aromatic, ar^ and heteroaryl moieties may be 
substituted or unsubstituted. 

[0045] Another classof compounds ofspecial interest includes those compounds 
wherein the compoimd has the stereochemistry as shown in Formula (I^): 

R' NHR° 

a*) 

[0046] Another class of compoimds of special interest includes those compounds 
wherein in flie compound of formula (I"^) above, R^' is hydrogen, is CHB^, 
and R , taken togeifaer, form a S-membered heterocyclic moiety and flie compoimd has 
tiie Formula (I®): 

I ^NH 

[0047] Anofbsc class of corqpounds of ^edal interest includes fiiose compounds 
wherein, in the conqwund of formula above, R'' is hydrog^ is CHR'"^, R** 
and r', talcen togefbo; form a 6-membeced heterocyclic moiety and the compound has 
flie Formula (I*^): 



R2 R3 
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[0048] Another class of compounds of special interest includes those compounds 
wherein, in the compound of formula (I) above, is hydrogen, is CHMe and the 
compound has the Formula (I^: 

R' NHR^ I 

R2 r5 

[0049] Another class of compounds of special interest includes those compounds 
whereiii, in the compound of fonnula (I) above, R is hydrogen, X is absent, X is- 

O 

CH(Me)Y- where Y is \ ' 2 and Iheconqjomui has flie Formula (^^: 

O 



=2 L n iX2BH 



[0050] Another class of coiiq)ound8 of special interest includes those compounds 
wherein, in tiie compound of formula (I) above, R^' is hydrogen, is absait, X* is - 

CI^e)Y- where Y is ^ ' 2 and the compound has die Formula (f): 



R' NHR° I H 9 



0^ 



[0051] Another class of con^unds of special interest includes compounds of 
Formula (0) wherran R' and R'' are each hydrogen, and X* is CHBP*"; 

Ijl NHR° 



R2 R» 
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[0052] Another class of coixpoimds of special interest includes those coiqpoiinds 
wherein the compound of formula (JJ) above has the stereocheniistty as shown in 
Formula on*): 

[0053] Another class of compounds of fecial interest inchides ftose compounds 
wherein in ttie compound of foctnula (B*') above, R° and R''^, takai together, form a 
5-memb&red heterocyclic moiety and the compound has ttte Formula (O"): 

H HN 1 



[0054] Anolher class of com|>ound8 of special intoest includes fliose oonqrannds 
■wbiadn, in the oonqiound of formula (BE*) abov^ and R'°*, takai together, form a 
6-meinbered heterocyclic moiety and the compound has the Formola (if): 

S2 R3 

[0055] Anoflier class of compounds of special interest includes fbose c6nQ)0und8 
wherein, in the compound of formula (II) above, R'"^ is methyl and the conqpound 
has Qie Formula (D'^: 

[0056] Another class of compounds of special interest includes compounds of 
Formula QH) wherein R' and R^' are each hydrogen, is C^3^ and is - 
C(=0)NH-: 

H NHR° H 

•^-x^-^vS^V 

m 
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[0057] Another class of compounds of special interest includes those compounds 
wherein the compound of formula (HI) above has the stereochemistry as shown in 
FonnulaCDH^): 

H NHR"!^ h 

[0058] Another class of compounds of special interest includes those compounds 
wherein in the compound of formula (HI*) above, R° and R^, taken together, form 
a 5-manbered heterocyclic moiety and the compound has flie Formula (m*): 

H HN 1 H 



^ R^ O 

cm*) 

[0059] Another class of conqxjunds of special mterest includes diose compounds 
wheaan in the conqwund of formula (III^) above, R° and R^, taken togedier, form 
a 6-membered heterocyclic moiety and tiie compound has the Formula (^Sp): 

H H 

[0060] Anoth^ class of compounds of special interest includes &ose compounds 
wherein, in tibe compound of formula (DD^), above R^ is methyl, and the compound 
ha8theFonmila(m'^: 

H NHR° I H 
'^'-X^'^-AiA^''^R* 

[0061] Another class of compounds of special interest includes compounds of 
Formula (TV) wherein R' and R^' are each hydrogen, is CHBP*" and is -C(=0> 



O R2 R3 
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(IV) 

[0062] Anotha: class of compounds of special interest includes those compounds 
wherein the compound of fonnula (IV) above has the stereochanistry as shown in 
Formula aV^): 

O R2 R3 

[0063] Anoflier class of compounds of special interest includes those compounds 
wherein, in the compound of fonnula (IV^) above, R° and R'^, taken together, fonn 
a 5-memb«red heterocyclic moiety and the compound has the Formula (IV^: 



W HN 



Ctv") 

[00d4] Another class of conq>ounds of special intearest includes those compounds 
wherein in the compound of formula (TV^) above R° and R^, takai togethw, form a 
6-membeFed heterocyclic moiety and the compound has the Fonnula (TV^): 




R3 

[0065] Another class of compounds of special interest includes those conq)Ounds 
wherein, in the compound of formula (TV), above R^ is methyl, and the conq>ound 
has flie Fonnula (IV°): 

O ft2 R3 

av*») 



[0066] Anotho: class of compounds of spedal interest includes compoimds of 
Fonnula (V) wherein R' and R^' are each hydrogen, is -C(=0)-, X* is CBS^ and 
X^is-C(=0)NH-: 
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H NHR*^ H 

O r2 O 
(V) 

[0067] Another class of corapomids of special interest includes those compounds 
wherdn the conqjound of formula (V) above has tibe stereochemistry as diown in 
Formula (V^): 

H NHR» H 

O O 
(V^) 

[0068] Another class of compounds of special interest includes those compounds 
wherein, in tibe conipound of formula (V*) above, and R**^, takrai together, form a 
5-membered hetoocyclic moiety and Ihe compound has Ihe Formula (V*): 

H HN 1 H 

o 



6 r2 r' 



(V») 

[0069] Ano^ class of coiiq)ound8 of special interest includes &ose conq>ounds 
v^dterdn in the conq)ound of formida (V^) above, R° and R^, taken togettier, form a 
6-menibered heterocyclic moiety and tiae compound has flie Formula (V°): 




R* 

r" 6 

[0070] Anothw class of compounds of spedal interest includes those compounds 
wherein, in the conipound of formula (V) above, R'"^ is meflijd, and tilie compound 
has the Formula CV**): 

H NHR°i h 

R^^N^Av^N^R* 



o ^ r^ 
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[00711 Another class of compounds of special interest includes compounds of 
Fonnula (VI) wherein R' and are each hydrogen, and is -NR^-: 



(VI) 

[0072] Anoflier class of compounds of special interest includes tiiose compounds 
wherein the compound of formula (VI) above has the stereochemistiy as shown in 
Formula (VI^): 

tji NHR° ff^ 
(VI^) 

[0073] Another class of compounds of special interest includes those compounds 
wherdba R° and R'^^, taken together, fonn a tetcrocyclic moiety and tite compound 
has the structure as shown in Formula (VI*): 

(VI'*) 

wh^innisOor 1. 

[0074] Another class of compounds of special interest includes compounds of 
Fonnula (VB) whwein R' and R^ are each hydrogen, X' is -C(=0)- and X^ is - 
NR'"^-: 

M NHR° Jjt^ 
RiyN^^^X^N^^g^R* 

(VXD 

[0075] Anotha: class of compounds of special interest includes those compounds 
whwein the compound of formula (VII) above has flie stereochanistry as shown in 
Fonnula (Vn^^): 

u NHR° R^ 
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(vn*) 



[0076] Anottier class of compounds of special interest includes compounds of 
Formula (VDDO wherein R' and R*' are each hydrogen, X* is -C(=0)- ^ ^ NH= 

o r2 R3 

(vm) 

[0077] Another class of compounds of special intCTest includes ttiose compounds 
wherein the compound of formula (VHI) above has die stereochemistry as shown in 
Formula (VIII*): 

H NHR°u 

o h 

[0078] Anotiier class of con^unds of special int^rst includes co]iq>oimds of 
Formula CO wherein R' and R^' are each hydrogen, is -C(=0)-, X^ and X^ are both 

^ S 

absent and R* is a cyclic moiety A and the compounds have flie general 

structure as shown in Formula (IX): 

O R2 r3 
OK) 

whraein X*, X^ X*, X' and X? are connected by dttier a single or double bond, 
as valency pennitsi, and are each indq)end«itly -C(=0)-, CEJR'^, NR^, N, O, CH, 
CR'^, wherein each occurrence of is independently hydrogen, halogei, aUcyl, 
heteroalkyl, aiyl, or heteroaryl, or is WR'^, wherein W is -0-, -S-, -NH-, -CO-, -SOj- 
, -COO- or -CONH-, and R^ is hydrogen, alkyl, heteroalkyl, aiyl, or heteroaryl, or 
two occurrences of R^ taken togethorqjresent a cycloaDcyi, heterocycloalkyl, aryi, 
hetraoaryl, -(alkyl)ar>d or -(alkyl)hetMoaryl moiety. 
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[0079] In certain embodiments of the compounds as described directly above: 

I U 

\ ^ represents a moiety having the structure: 




[O080] Anofher class of compounds of special mto^ includes compounds of 
Fomiula Q) wherein R' and R^' are each hydrogen, is -C(=OK is absent, X' is 
NHSO2 and fbe conq)omids have the structure as shown in Fonnula C3Q: 



H NHR°| 



O O O 

(X) 



(0081] Another class of compounds of special interest includes those conq>ounds 
of Fonnula 00 wherein is -C(=0)- and the compound has the structure as shown in 
Formula (XI): 

R' NHR° 

0 R2 r3 R3 
(XI) 

[0082] Another class of compounds of special interest includes fliose compounds 
whCTein in the compound of formula (XI) above, R^' is hydrogen and R and r', taken 
togethCT, form a 6-membered heterocyclic moiety and the compound has the Formula 
(XI*): 

NHR° 
O R2 R3 

(XI*) 



w 
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wherein W is C or N, n is an integer from 0 to 5, and each occurrence of R^^ is 
indepradently hydrogen, alkyl, heteroalkyl. aryi, heteroaryl, -(alkyl)aryl or - 
(aIlcyl)heteroaryL 

[0083] Another class of compounds of special interest includes those compounds 
of formula 00 wherein is CHR''^'^ and the compound has the structure as shown in 
Formula (XII): 

(xn) 

[0084] Another class of compounds of special interest includes those compoxmds 
wherein in the compound of formula (XII) above, R' and R^' are each hydrogen and 
r'^'^ and R^, taken together, form a substituted or unsubstituted, saturated or 
unsaturated heterocyclic moiety and Ifae compoimd has the Formula QQI'^)'- 

H NHR° 




wherein n is 1 or 2, m is an integer from 0 to 4, and each occurrence of R is 
independently hydrogen, alkyl, heteroalkyl, aryl, het^aryl, -(alkyl)aryl or - 
(alkyl)heteroaryl, or wherein any two adjacent occurrences of R^ may form an 
cycloaliphatic, heterocycUc, aryi, heteroaryl, -(alkyl)aryl or •<alkyl)heteroaryl moiety. 
[0085] Another class of compounds of special interest includes those compounds 
wherein in the compound of formula (XSS) above, R' and R^' are each hydrogen and 
r'^^ and R^, taken togethCT, form a substituted or unsubstituted, saturated or 
unsaturated heterocyclic moiety and the conq)ound has the Formula (XBL^: 

M NHRO 




(xn^ 
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[00S6] Another class of compomds of special interest includes compounds of 
Fonnula (I) wherein R^' is hydrogen, X* is -C(-V>, is CHR^, X^ is - 
C(=W)NR^\ and the compound has the Formula (XDI): 

R' NHRO RX2A fRX3A 

(xm) 

wherein V is 0, S, or (H,H) and W is O, S, (H3) or NH. 
[0087] Anottier class of compo\mds of special interest includes those compounds 
wherein the compound of formula (Xm) above has the stereochemistry as showa in 
Formula (Xm*): 

R- NHRO 



[0088] Another class of compounds of special interest includes those compounds 
whorein, in the compound of formula (Xm^) above, V is OH, H), W is -O- and die 
compound has the Formula (Xm^: 

R' NHRO R>^ f^i^ 




(xm^ 

[0089] Another class of compounds of special interest includes those compounds 
wherein in the compound of formula (XDI*) above V is O, W is (H, H) and the 
conq>ound has the Fonnula (Xlll^): 

NHR° rX2a ff^ 

R3 

(00901 Anodia: class of compounds of special interest includes those compounds 
whaein, in the compound of formula (Xin*) above, R'^ is methyl and flie 
confound has the Formula (Xm'^: 

r- nhr° I Jf^ 

^ R3 " 
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[0091] Anoflier class of compounds of special interest includes those ownpounds 
wherein in the compound of foinmla (SJlf) above R'"^ is methyl and the compound 
has the Formula (Xra"^: 

R- NHR° I 
0 ^ R3 

[0092] la certain exenq)lary embodiments, for each of classes of compounds 
described above, R° is hydrogen. In certain other exanplary embodiments, for each of 
classes of compounds described above, R" is a prodrag moiety. In certain other 
exemplary embodiments, for each of the classes of compounds as desoribed above, R 
is hydrogen; R^ is substituted or unsubstituted lower alkyl, lower alkylamino, lower 
heteroaryl, -(CH2)cycloalkyl,-(CH2)heterocycloalkyl, -(CH2)aryl, -(CH2)heteroaryl, 
optionally substituted with one or more occurrences of R^, wherein R^ is hydrogcai, 
alkyl, heteroalkyl. aryl, heteroaryl, -(alkyl)aryl, -(alkyi)heteroaryl, -OR^, -SR^, - 
N(R^. -SOzNCR^ -C(=0)N(R^)2, halogen, -CN. -NO2, -C(=0)OR^. - 
N0El^C(=O)R^^, wherein each occcurrence of and R^*^ is independentty 
hydrogai, lower alkyU lower heteroalkyl, aijd, hetm>aryi, -(alkjd)aryl or - 
(alkyl)heteroaiyl; is alkyl, alkenyl, heteroalkyl, heteroaDcenyl, aryl, hetetoaiyl, - 
(alkyl)aryl, -<alkyl)heteroaryl, -(heteroaIkyi)aiyl, or-(heteroalkyl)helieroaiyl, wherdn 
R* is optionally substituted wifli one or more occuira)ces of TS}\ wherein R'^ is 

IB 

hydrogen, alkyl, heteroalkyl, arji, heteroaryl, -(alkyl)aryl, -(alkyl)heteroatyl, -OR , - 
SR'^ -N(R^, SO^(B}%, -C(=0)N(R'^)2, halogen, -CN. -NQ2, -C(=0)OR'^ - 
N0E{.^)C(=O)R*^; or or R*° and R*^, taken together with the atoms to which thqr are 
attached, form a substituted or unsubstituted heterocyclic moiety, whwein each 
occcurrence of R^^ and R^^ is independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aiyl or -(alkyl)hetm)aryl; and R" is alkyl, 
alkenyl, heteroalkyl, heteroalkenyl, aryl, heteroaryl, -(alkyQaryl, -(alkyl)heteroaryl - 
Qieteroalkyl)aryl, or -(het«oa]kyl)heteroaryl, optionally substituted with one or more 
occuirences of R'^, wherein R*^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, - 
(alkyDaryl, -(a]kyl)heteroaryi, -OR^^ -SR^. -N(R*%, -S02N(R'^. -C(=0)N(R%. 
halogen, -CN, -NO2, -C(=O)0R*°, -N(R®)C(=0)R'^, wherein each occcurrence of 
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R'® and is independently hydrogen, Iowct alkyl, lower heteroalkyl, aryl, 
heteroaryl, -(alkyl)aryl or -(alkyl)lieteroaxyI. 

[0093] A number of important subclasses of each of the foregoing classes deserve 
separate mention; these subclasses include subclasses of ttie foregoing classes in 
vdiich: 

[0094] i) is substituted or unsubstituted, linear or branched, cyclic or acyclic 
alkyl or alkenyl; 

[0095] ii) B} is substituted or unsubstituted aryl, het^aryl, -(alkyi)aryl, - 
(a]kyl)heteroaryl or heterocyclic; 
[0096] iii)R^i5oneof: 

""'^O^ •^"^■O^ ""^^O^ '■''''"-OV 















fjT" 






H 






H 
















dIO o 
N-S=0 





wherein R^^ is hydrogen, alkyl, heteroalkjd, aryl, heteroaryl, -(alfcyl)aryl, - 
(alkyl)heteroaryl, -OR^^, -SR'^ -N(R%, -S02N(R%, -C(=0)N(R'^)2, halogen, - 
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CN, -NO2, -C(=0)OR^^, N(R^^)C(=0)R^^ or --NCR^^SCfeR^^; wherein each 
occcurrence of R^^ and R^^ is independoitly hydrogen, lower alkyi, lower 
heteroalk>4, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaxyl, or R^^ and R'^, taken 
together with the atoms to which they are attached, form a substituted or unsubstituted 
heterocyclic moiety; R^^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, 
-(aIkyl)heteroaryl, acyl or a nitrogen protecting group; wherein n and p are each 
indqiendently integers from 0 to 3 and r is an integer from 1 to 6; whereby each of die 
foregoing alkyl and heteroalkyl moieties may be linear or branched, substituted or 
unsubstituted, cyclic or acylic, and each of the foregoing aryl, heteroaryl, -<alkyl)aryl 
and -(allQ4)heteroaryl moieties may be substituted or unsusbtituted; 
[0097] iv) R^ is one of: 




wherem each occurrence of R^"^ is independently hydrogen, alkjd, heteroalkyl, 
aiyl heteroaryl, .(alkyl)aryl or -{aIkyl)heteroaryl, -OR^^ -SR^, -N(R^®)2, - 
S02N(R'^, -C(=0)N(R'^)2, halogen, -CN, -NQ2, -C(=0)0R'^ -N{R'^)C(0)R^^ or 
-N^^®)S02R^^; wherein each occcurrence of R^® and R^^ is independently hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(a]kyl)heteroaryl, 
wherein n and p are each independenly an integer from 0 to 4; or R^® and R^^, taken 
together with the atoms to which they are attached, form a substituted or unsubstituted 
heterocyclic moiety; whereby each of the foregoing alkyl and heteroalkyl moieties 
may be linear or branched, substituted or unsubstituted, cyclic or acylic, and each of 
the foregoing aryl, heteroaryl, -(alkyl)aryl and -<alkyl)heteroaryl moieties may be 
substituted or unsusbtituted; 
[0098] v) R^ is one of: 
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wherein and R^^ are each independently hydrogen, lower alkjd, lower 
heteioalkyi, aryl, heteroaryl, <alkyl)aryl or ^alkyl)heteroar>d; ; or R^^ and R^^ taken 
together form a 5-8 membered heterocyclic ring; or R^^ and one occurrence of R^^ 
taken together, form a suhstituted or unsubstituted, saturated or unsaturated 
heterocyclic ring; 

each occurrence of R^"^ is independently hydrogen, alkyl, heteroalkjd, aryi, 
heteioaryl, -(alkyl)aryl or -(a]kyl)heteroaryl, -OR^®, -SR^®, -N(R^^)2, -S02N(R^^)2, - 
C(=0)N(R'^)2, halogen, -CN, -NO2, -C(=0)0R'^ -N(R^^)C(=0)R^^ or - 
N(R^®)S02R^^;and 

each occcuirence of R^® and R^^ is independently hydrog^ lower alkyl, 
lower heteroalkyl, aryl, heteroaryl, -(alkyl)arjd or -<a]kyl)heteroaryl, wherein n and p 
are each indepradenly an integer ftom 0 to 4; or R^® and R**^, taken togettier with the 
atoms to which th^ are attached, form a substituled or unsubstituted heterocyclic 
moiety; whereby each of the foregoing alkyl and heteroalkyl moieties may be linear 
or branched, substituted or unsubstituted, cyclic or acylic, and each of the foregoing 
aryl, heteroaryl, -(alkyOarjd and -{alkyl)hetOToaryl moieties may be substituted or 
unsusbtituted; 
[0099] vi)RMs: 




wherein R*^ and R^^ are each indq>endently hydrogen, lower alkyl, loww 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl; ; or R*° and R^^ taken 
togeflier form a 5-8 membCTed heterocyclic ring; or R^^ and one occurrence of R^^, 
taken together, form a substituted or unsubstituted, saturated or unsaturated 
heterocyclic ring; 

each occurrence of R^^ is independently hydrogen, alkyl, heteroalkyl, aryl, 
hetetoaryl, Kalkyl)aryl or -<alkyl)heteroaryl, ^R^^ -SR^^ -N(R^%, -SQ2N(R^^2, - 
C(=0)N(R'^)2, halogen, -CN, -NO2, -C(=0)0R'^, -N(R'^)C(=0)R'^ or - 
N(R'^S02R^^; wherCTi each occcurrrace of R^^ and R^^ is independently hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or ■.(alkyl)heteroaryl, 
wherein n and p are each independenly an integer from 0 to 4; or R^® and R^^, taken 
togrfher with the atoms to which they are attached, form a substituted or unsubstituted 
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heterocycUc moiety, whereby each of the foregoing alkyl and heteoalkyl moieties 
may be linear or biBnched, substituted or unsubstituted, cyclic or acylic, and each of 
the foregoing aiyl, heteroaryl, -(alkyl)aryl and -(aIkyl)heteroaryl moieties may be 
substituted or unsusbtituted; 



wherein B}^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryi or - 
(a]kyl)heteroaryl, -0R'^ -SR^^ -N(R'^)2, -S02N(R'«)2. -C(=0)N(R%, halogen, - 
CN, -NO2, -C(=0)OR'^, -N(R'^)C(=0)R''' or -N(R"')S02R'^, whwein each 
occcuirence of R^^ and R'^ is independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(aIkyl)heteroaryl; or R'® and R'^, taken 
togelher with the atoms to whidi Aey are attached, form a substituted or unsubstituted 
heterocyclic moiety, wherehy each of the foregoing alkyl and hetraroalkyl moieties 
may be linear or branched, substitated or unsubstituted, cyclic or acyUc, and eadi of 
the forcing aryl, heteroaryl, -(a]kyl)aryl and -(alkyl)het«ax)aryl moieties may be 
substituted or unsusbtituted; 
[Oiol] viii) R' is: 



wherem B}^ is hydrogen, alkyl, heteroalkyl, aryl, hetraoaiyl, -(alkyOaryl or - 
(alkyl)heteroaryl, -OR'^, -SR'S -N(R% S0^(R}%, -C(=0)N(R'% halogen, - 
CN, -NO2. -C(=OX>R*^. -N(R*^C(=0)R'° wherein each occcunence of R^^ andR*° 
is independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, - 
(alkyOaryl or -(aIkyl)heteioaryl; and R*® is hydrogen or laower alkyl; whereby each 
of fee foregomg alkyl and heteroalkyl moietira may be linear or teanched, substituted 
or unsubstituted, cyclic or acylic, aiMi each of the forgoing aryl, heteroaryl, - 
(alkyl)aryl and -<a]kyi)heteroaryl moieties maybe substituted or unsusbtituted; 
[01021 ix) R' is: 



[0100] 



vii) B} is: 
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wherein R^^ and R^^ are each independently hydrogen, lower alkyl, lower 
heteroalkyi, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl; ; or R^^ and R^^ taken 
together form a 5-8 membered heterocyclic ring; or R^^ and one occurrence of R^^ 
tskm togethCT, fonn a substituted or unsubstituted, saturated or unsaturated 
heterocyclic ring; 

each occurrence of R^^ is indqiendently hydrogen, aDqrl, het^alkyU aryi, 
heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl. -OR^®. -SR^^ -N(R^^)2, -S02N(R'% - 
C(-0)N(R'%, halogen, -CN, -NO2, -C(=0)0R'^ -^N(R'®)C(=0)R^S wherein each 
occcurrence of R^^ and R^^ is independently hydrogen, lower allqrl, lower 
heteroalkyi, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, wherein n and p are 
each independenly an integer torn 0 to 4; whereby each of the foregoing alkyl and 
heteroalkyi moieties may be linear or branched, substituted or unsubstituted, cyclic or 
acylic, and each of the foregoing aryl, heteroaryl, -(alkyi)aryl and -(alkyl)heteroaryl 
moieties may be substituted or unsusbtituted; 
[01031 x) R^ is: 




wherran R*^ is hydrogen, alkyl, heteroalkyi, aryl, heteroaryl, -(alkyl)ar3d or - 
(alkyl)heteroaryl, -OR^^ -SR^^ -N(R'^)2, -S02N(R^^)2, '<:(=0)N(R%, halogen, - 
CN, -NC^, -C(=0)OR^^. -N(R^^)C(=0)R^^, whorein each occcurrraice of R'^ andR^^ 
is independently hydrogen, lower alkyl, lower hetCToalkyl, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaryl; whereby each of the foregoing alkyl and heteroalkyi 
moieties may be linear or branched, substituted or unsubstituted, cyclic or acylic, and 
each of the foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl moieties may 
be substituted or unsusbtituted; 
[01041 xi) R* is: 
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whereia R'^ is hydrogen, alkyl, heteroalkyl, aiji heteroaryi, -(alkyl)aryl or - 
(alkyDheteroaryl, -OR*^, -SR^^, -TSKR}% SChm'^, -C(=0)N(R>%, halogen. - 
CN, -NO2, -C(=O)0R*^, -N(R'^)C(=0)R^°, wherein each occcurrence of R'^ andR^"* 
is independently hydrogai, lower alkyl, lower heteroalkyl, arjd, heteroaryi, - 
(alkyl)aryl or -(alkyl)heteroaryl; and R'^ is hydrogen or laower alkyl; whereby each 
of the foregoing alkyl and heteroalkyl moieties may be linear or branched, substituted 
or unsubstituted, cyclic or acylic, and each of the foregoing aryl, heteroaryi, - 
(alkyQaiyl and -(alkyl)hetetoar3d moieties may be substituted or unsusbtituted; 
[01051 xii) compounds of subsets vi>xi)wher«nR*^ is m^5d,methoxy or 

halide; 

[0106] xiii) compounds of subsets vi)-xi) wherein R^ is method, mettioxy or 
F; 

[0107] xiv) conq>OTBadsofsubsrtsvi)-xi)wberdnR^^i8me1iiyU 

[0108] xv) conqwunds of subsets viii) and xi) wherein is hydrogen, 

methyl or ethyl; 

[0109] xvi) Tg} is: 




wherein B}^ and 'B}'^ are each ind^ndently hydrogesn, alkyl, heteroalkyl, aryl, 
heteroaryi, -{alkyl)aryl or -(alkyl)heteroaryl; whereby each of the foregoing alkyl and 
heteioalkjd moieties may be linear or branched, substituted or unsubstituted, cyclic or 
acyhc, and each of the foregoing aryl, heteroaryi, -(alkyl)aryl and -(aIkyl)heteroaryl 
moieties may be substituted or imsusbtituted; 

[0110] xvii) compoimds of subset xvi) wherein R*^ and R^^ are each 

indepwdently cyclic or acyclic lower alkyl; 

[0111] xviii) confounds of subset xvi) whorein R^ and R are each 

independently methyl, ethyl, propyl, butyl, pentyl, isopropyl, isobutj^ sec-butyl, 
isopentyl or cyclopropyl; 
[0112] xix) R^ is: 
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wherein R** and R^^ are eaxdi indq)endeiitly hydrogaa, alkyl, heteroallqrl, aryl, 
heteroaryl, -(alkyOaiyl, -(alkyl)heteroaryl, -C(=0)R*^ -SOzR'" or a nitrogea 
protecting group, or R^*' and R^^, taken togetlier with the nitrogen atom to which they 
are attached, foim a substituted or unsubstituted heterocyclic moiety, and R^^ and 
R^^ are each independently hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -{alkyl)aryl 
or -<alkyl)heteroaryl; whereby each of the foregoing alkyl and heteroalkyl moieties 
maybe linear or branched, substituted or unsubstituted, cyclic or acylic, and each of 
the foregoing aryl, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl moieties may be 
substituted or imsusbtitated; 

[01131 »c) con^unds of subset xix) wherein R'^ is substituted or 
unsubstituted, linear or branched, cyclic or acyclic lower alkyU R'"^ is lower aDcyU 
and R^^ is -SOzR^** wherein R"* is lower alkyl; 

[0114] xxi) compounds of subset xix) whaein R^® is substituted or 
unsubstituted, linear or branched, cyclic or acyclic lower aDcyl; R^^and R'^, taken 
togeBiCT with the nitrogen atom to which they are attached, form a 5- or 6-membered 
cychc sulfonamide moiety; 
[01151 ^) is one of. 

RV°9v o o 

wherein each occuirence of R^^ is independently hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^®, -SR^®, -N(R^^)2, - 
SCm(B}%. -C(=0)N(R'^)z, halogen, -CN, -NOz, -C(=0)OR*^ -N(R^^)C(=0)R'^ or 
-NCR^^SOaR^^; wherein each occcunmce of R*® and R^^ is indepmdently hydrogen, 
lower aDcyl, lower heteroalkyl, aiyl, hetwwryU -(a]kyl)aryl or -(a]kyl)heteroaiyl, or 
B}^ and R^^, taken togeflier with the atoms to whidi fliey are attached, form a 
substituted or unsubstituted heterocycUc moiety, R^^ is linear or branched lower alkyl 
and n and p are independently integers from 0 to 3 ; 
[0116] xxiii) con^unds of subset xxii) wheremp is 1; 
[0117] xxiv) R* is one of: 
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[01191 xxvO is lower alkyl.-CHzNR^R'^ or -(CH2)pheiiyl, wherein the 
phenyl gtoi^ is optionally substituted with one or more occurrences of R^, wherein 
R^ is hydrogen, aDcyi, heteroalkyi, aryl. heteioaryl, -(alkyl)aryl or -(alkyOheteroaiyl, 
-OR"*, -SR'^ -NCR'°)2. -S02N(R'°)2, -C(=0)N(R^, halogen, -CN, -NO2. - 
C(=0PR^, -N(R^°)C(=0)R^, whMdn each occcurrence of R^ and R^ is 
independently hydfogen, lower alkyl, lower heteroalkyi, aryl, heteroaryi, -(alkyl)aryl 
or -(alkyl)heteroaiyl; and wherein R^ and R™ are each independently hydrogen, 
lower alkyl, lower heteroalkyi, aiyl. heteroaryi, -(alkyi)aryl or -(alkyl)heteroaryl; 
whereby each of the foregoing alkyl and heteroalkyi moieties may be linear or 
branched, substituted or unsubstituted, cycKc or acyUc, and each of the foregoing arjd, 
heteroaryi, -(alkyl)aryl and -(alkyl)heteroaryl moieties may be substituted or 
unsusbtituted; 

[0120] xxvii) R^ is lower alkyl, -CHaNR^^R^ or -(CH2)phenyl, wherein the 

phenyl group is optionally substituted wifli one or more occurroices of R , wherem 
R^ is hydrogen, alkyl, alkoxy or halogen; and wherein R^ and R^ are each 
independently hydrogen, lower alkyl, lower heteroalkyi, aryl, heteroaryi, -(alkyl)aryl 
or -(alkyI)beteroaryl; whoreby each of the foregoing alkyl and heteroalkyi moires 
may be linear or branched, substituted or unsubstituted, cyclic or acjdic, and each of 
tiie foregoing aryl, hetraoaryl, -{aSkyiyssryl and -(a]kyl)heteroaryl moieties may be 
substituted or unsusbtituted; 
[0121] xxviii) R^ is one of: 
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wherdn is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(allcyOarjd or - 
(alk^)heteroaryl. -0R'^ -SR^, -N(R^)2. -SOzNOe^)!, -C(=0)N(R^)2, halogen, - 
CN, -NO2, -C(=O)0R™, -N^™)C(0)R^. herein each occcunence of R^ and R^ 
is ind^endently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl, - 
(a]kyl)aryl or -(alkyi)heteroaryi, wherein q and s are eadi independently integans from 
0 to 3 and u is an inte^ from 1 to 6; wAereby each of the foregobg alkjd and 
heteroalkyl moieties may be linear or branched, substituted or unsubstituted, cyclic or 
acyKc, and each of the foregoing aryl, heteroaijd, -(alkyl)aryl and -(a]kyl)hfiteroaryl 
moieties may be substituted or unsusblituted; 
[0122] xxix) R^isoneofi 
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*A/UV 



^ 'O'' "i^x. 't>^'t>°«" 



^-v •'-'V ^-/v •'z'V _ 

^ 'Xp "t!) "X? "XJ : 

wherein each occcurrence of is indepeaidently hydrogen or lower alkyl; 
each occurrence of X is independently a halogen; s is an integer from 0 to 3 and u is 
an integer from 1 to 6; whereby each of the foregoing alkyl moieties may be linear or 
branched, substituted or unsubstituted and cyclic or acylic; 
10123] xxx) compounds of subset xxix) wherein X is chlorine or fluorine; 

[0124] xxxi) compounds of subset xxix) wherein each occurrence of X is 

fluorine; 

[0125] xxxii) compounds ofsubset xxix) wherein is methyl; 
[01261 xxxiii) R^ is one of: 

^ ^ ^ ^ 4^ : 



4> S- i o 




wJw/ z = _^ ^^s. 



-h-OMe 



'X) 

[0127] xxxiv) R^ is one of. 
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^^^-^ tftAiv «AAAr 

=-0 x;p X? 

[01281 xxxv) is one of: 




[01291 xxxvi) is one of: 




[0130] xxxvii) R^ is hydrogen or halogen; 

[01311 xxxviii) R^ is hydrogen or F; 

[01321 xxxbc) R^ is hydrogen^ 

[01331 xl) r'' is hydrogen, methyl or halogen; 

[0134] xli) R^' is hydrogoo, methyl or F; 

[01351 xlii) R^' is hydrogai; 

[0136] xliii) one ofR^ and R^' is halogen; 

[0137] xliv) R^ and R^ are each independently hydrogen or F; 

[0138] xlv) R^ and R^' are each F; 
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[01391 xlvi) and R^' are each hydrogen; 

(01401 xlvii)XMs-C(=0)s 

[01411 xlviii) is CHR"^ and R^"^ is hydrogen or linear or branched 

substituted or unsubstituted alkyl; 
[01421 xlix)XMsC3l2; 

[01431 1) X^ is CHR^ and R^ is hydrogen or linear or branched 

substituted or unsubstituted alkyl; 

(01441 li) X^ is CHR^ and R'^ is methyl, ethyl, propyl, isopropyl, butyl, 

isobu^l, t-butyl or benzyl; 

(01451 lii) X^ is CHR'"^ and R^ is methyl, ethyl or isopropyl; 

[01461 Uii)X^isCIIMe 

[01471 liv) X^ is -m^- and R'"^ is hydrogen or linear or branched 

substituted or unsubstituted alkyl; 

(01481 Iv) X^ is -mP^- and R'°^ is C1-C3 alkyl; 

(0149) lvi)X*isNH; 




(01501 lvii)XMsNHY where Y is ^ ' where each occurrence 

r'^^ is independently hydrogen, or an aUphatic, hetCToaliphatic, aryi, heteroaryl, - 
(alkyl)aryl, -<a]kyl)heteroaryl, -(heteroa]kyl)aryl, or -(heteroalkyl)heteroaryl moiety; 
whereby each of flie foregoing aliphatic and heteroaliphatic moieties may be linear or 
branched, substituted or unsubstituted, cyclic or acylic, saturated or unsaturated, and 
each of the foregoing aryi, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryi moieties may 
be substituted or unsusbtituted; 

O 

H 1 2 

[01511 Iviu) is -<3H(Me)Y- where Y is ^ ^ where each 

occinrence is hydrogoi, or an aliphatic, heteroaliphatic, aryi, heteroaryl, - 
(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyi)aryl, or -<heteroalkyl)hetax)aryl moiety, 
wh^by each of the foregoing aliphatic and heteroaliphatic moieties may be linear or 
branched, substituted or unsubstituted, cyclic or acylic, saturated or unsaturated, and 
each of the foregoing aryi, heteroaryl, -(alkyl)aryi and -(aIkyl)heteroaryi moieties may 
be substituted or unsusbtituted; 
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[01521 lix) is absent 

[01S3I Ix) xMs (CHR"*)b -CH2>e-, -C(<>)>ffi-, or -SO2-, wherdn each 
occuirence of is independently hydrogen, an aliphatic, heteroaliphatic, aryi, 
heteroaryl, .(alkyl)aryi, -(aIkyI)heteroaryl, -(heteroalkyl)aryl, or - 
(heteroa]kyl)beteroaiyl moiety, and k is an integer fix)m 1 to 3 and each of the 
foregoing aryl, heteroaryl, -(alkyl)aryl and <a]kyl)heteroaryl moieties may be 
substituted or misusbtituted; 
[01541 bci) is absent; 

[01551 bciO X' is CHBP\ X^ is -NR^- and R'"^ and R'"^ are each 

independently hydrogen or linear or branched substituted or unsubstituted alkyl; 
[01561 ^) « CHR'"* and X^ is NH; wheidn R'^^ is hydrogen or linear 
or branched substituted or unsubstituted all^U 
[01571 bdv) X' is CH2 and XMs NEt 

[01581 bcv) X^ is CSSF^ and X^ is CH2NH; wherein R'"^ is hydrogen or 
linear or branched substituted or unsubstituted sSkyi; 

[01591 Ixvi) X^ is CHB^ and X' is ^=0)NH-; wherein R^ is hydrogen or 

linear or branched substituted or unsubstituted alkjd; 

[01601 Ixvii) R* is substituted or unsubstituted, linear or branched, cyclic or 

acycUc alkyl, phenyl or -(CH2)phenyl, wherein the phenyl groi^ is optionally 
substituted with one or more occuiraices of R'*^ wherein R"^ is hydrogen, alkyl, 
heteroaDcyl, aryl, betaroaryl, -{s3kyl)siyi or -(alkyl)heteroatyl, -0R*^ -SR''^ - 
N(R%, -S02N(R^^)2. -C(=0)N(R%, halogen, -CN, -NO2, -C(=0)OR*°, - 
N0R''^)C(=O)R^, wherein each occcurrence of R^ and R^ is indq>endentiy 
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteoraiyl, -(alkyl)ar3d or - 
(a]kyl)heteroaryl; 

[01611 Ixviii) R* is substituted or unsubstituted, linear or branched, cyclic or 
acyclic alkyl, phenjd or -<CHz)phenyl. wherem the phaiyl group is optionally 
substituted with one or more occurrences of R""^, wherdn R*^ is hydrogen, hydroxyl, 
alkyl, alkoxy or halogen; 
(01621 ^) R* is one of. 
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H 









•^-O-^ ""-O^ "^-^ 

herein each occurrence of R"^^ is independently hydrogen, alkyl, heteroalkyl, 
aiyl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^®, -SR^^^, -N(R'^^)2, - 
S02N(R%, -C(=0)N(R'^)2, halog^ -CN, -C(=0)OR'^ -N(R'^)C(=0)R^, 

wherein each occcnrrence of R"^^ and R'*^ is independently hydrogen, lower alkyl, 
lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(aIkyl)heteroaryl, wherein v and w 
are each independently integers from 0 to 3 and x is an integer from 1 to 6; wherehy 
each of the foregoing alkyl and heteroalkyl moieties may he Unear or branched, 
substituted or unsubstituted^ cyclic or acjiic, and each of die foregoing aryl, 
heteroai>d, -(alkyl)aryl and -(aIkyi)heteroaryl moieties may be substituted or 
unsusbtituted; 

101(31 bcx) R^isoneofc 
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wherein each occcuireace of R"^^ is independently hydrogen, lower alkyl or 
C(=0)OR'^®, wherein R*^ is hydrogen, lower alkyl, low& heteroalkyl, aryl, heteroaiyl, 
-(alkyOarjd or -(alkyl)heteoaryi; each occurrence of X is independently a halogen; w 
is an integer from 0 to 3 and x is an integer from 1 to 6; wherehy each of the 
foregoing alkyl and heteroalkyl moieties may be linear or branched, substituted or 
unsubstituted, cyclic or acylic, and each of the foregoing aryl, heteroaiyl, -(alkyl)aryl 
and -(alkyl)heteroaryl moieties may be substituted or unsusbtituted; 
[01641 Ixxi) compounds of subset Ixx) wherein w is 1 ; 

[0165] Ixxii) compounds of subset Ixx) \^^erein w is 0; 

[01661 Ixxiii) compounds of subset Ixx) wherein x is 1, 3 or 4; 

[0167] hodv) compounds of subset Ixx) wherem X is chlorine or fluorine; 

[0168] Ixxv) compounds ofsubset Ixx) wherem each occurrence of X is 

fluorine; 

[0169] Ixxvi) compounds of subset bcx) wherein K*^ is methyl; 

[0170] Ixxvii) R"* is one of: 

Juv -»AAr #Lr J«ir 



I 



wherein is hydrogen, hydroxyl, lower alkyl, lower alkoxy, halogen, 
C(=0)OR*^, aiyU hetetoaryl, -(alkyl)ar^ or -(alkyl)heteroaryl, wherein r"^ is 
hydrogen, lower alkyl, lower heteroalkyl, aijd, heteoraryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(hetearoalkyQarji or-Oie*CToaDqrl)hrtaoaiyl; 
[01711 Ixxviii) R^isoneofi 



VVW •4*' 'Y*^ """^ 



V) 'Y^ 'X) 

[0172] Ixxix) R^ is one of: 
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[0173] Ixxx) is one of: 



[0174] bood) R"* is one of: 



(01751 



Ixxxii) R', R°, R' and R^' are each hydrogpn, X* is -C(=0)-. 
C(=0)NH-, R' is as described in subset xxiv, R^ is as described in subset xxxiv, is 
as described in subset li. and R'* is as described in subset booc; and/or 
[01761 bcxxiii) R', R°, R^ and R^' are each hydrogen^ X* is -C(=0)-, X^ is - 

C(=0)NH-, R' is as described in subset xxv, R^ is as described in subset xxxv, X* is 
as described in subset lii, and R'* is as described in subset bood 
[01771 It will be j^reciated that for each of the classes and subclasses 

described above and haein, any one or more occunences of aliphatic or 
heteioaliphatic may independently be substituted or unsubstituted, cycUc or acyclic, 
linear or branched, saturated or unsaturated and any one or more occurrences of aryl, 
heteroarjd, cycloaliphatic, cyclohetraoaliphatic maybe substituted or unsubstituted. 
[01781 The reader will also predate tiiat all possible combinations of the 

variables described in i)- through Ixxxiii) above (eg., R', R°, R', X', R^, R^, R^ , X*, 
X' and R*. among ofliers) are considHed part of the mvention. Thus, the invaition 
encompasses any and all compounds of formula I generated by taking any possible 
pemiutation of variables R'. R°, R\ X\ R^ R\ R'', X\ X' and R*, and other 
variables/fiubstituents (eg., R'"^ R'"^. Y, R'°^ R'^ etc.) as further defined &r R', 
r", r\ x\ R\ R', R'', X^ X' andR*, desraibed in i> through bocxiii) above. 
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(0179] As the reader will appreciate, compounds of particular interest include, 

among others, those which share the attributes of one or more of the foregoing 
subclasses. Some of those subclasses are illustrated by the foUowing sorts of 

f 

compounds: 

10180] L Compouiids having the structure (and pharmaceutically 

acceptable derivatives thereof): 

H NHR° 
O ^2 R3 

wheiem R" is hydrogen, alkyl, heteroalkyl, aiyl, heteroaryl, -alkylaryl, - 
heteroalkylaryl, -alkylheteroalkyl, -heteioalkylheteroaryl, a nitcogen protecting group 

or a prodrug moiety; 

is an aliphatic, hetetoaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(a]kyl)heteroaryl, -(heteroalkyl)aryl, oT-(heteroalkyl)heteioaryl moiety, 

is an aliphatic, heteroaliphatic, arjd, heteroaryl, -<alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroalkyl)aryl. or-(heteroa]kyI)heteroaryi moiety, 

R* is hydrogen, halogen or an aliphatic, heteroahphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(a]kyl)heteroaryl, -(heteroalkyl)aryl, or -Oieteroalkyl)heteroaryl moiety, 

R* is an aKphatio, heteroaHphatic, aryl, heteroaryl, -(alkyl)aiyl, - 
(alkyl)heteroaiyl, -(hetCToalkyl)aryl, or -{heteroalkyl)heteroatyl moiety, or K*, taken 
together with a substituent present on X', may form a cycloaliphatic, 
cycloheteroaUphatic, aryl, or heteroaryl moiety; 

R'^ is hydrogen or an aliphatic, heteroaHphatic, aryl, heteroaryl, -(alkyl)aiyl, 
-(alkyl)het«oaryl, -(heteroalkyI)aryl, or-OJfiteroalkyl)heteroaryl moiety; 

O R>^\ 

Y is indepaidently absent or is^ ' wherem. for each 

independent occurrence of t, is hydrogen, or an afiphatic, heteroaliphatic, aryl, 
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyI)aryl, or 
(heteroalk^)heteroaryl moiety, t is an integer fiom 1 to 4; and 

is absent, -NHCO-, -NHSO2-, -NHCX)NH-, -NHC0O-, -CH2NH-, -C(=0)- 
. -S(=0>, -C(=NH)-, -C(=S)-, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-, -SOr, - 
arO)m.'°\ -C(=S)NR'°\ -coo-, (CHSPX -O-, -CHjNR'^^-. or -NR'°*-, 
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0 



wherein each occurrence of R^^ is mdependently hydrogen, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, ^alkyl)aryl, <alkyl)heteroaiyl, -(heteioalkyl)aryU or 
-(heteioalkyl)heteroaryl moiety, or R^^ taken together with R^* may form a 
cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryi moiety, and k is an integer 
fix)m 1 to 3; 

wherein each of the foregomg aliphatic or heteroaliphatic moieties may be 
indq)end€Otly substituted or imsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregoing aryl, heteroaryi, -(aDcyl)aryl, -(aIkyl)heteroaryl, - 
(het^alkyl)aryl, and -(heteroa]kyl)heterDaryl moieties may be substituted or 
unsubstituted. 

101811 In certain embodiments, R^ is halogen. In certain exemplary 

embodiments, R^ is F. 

[0182] In certain embodiments for compounds as described directly above, R' 
is hydrogen and the compound has the structure: 

M NH2 

o r2 Fe 

[01831 M certain exemplary embodiments, R''^ is a substituted or 

unsubstitated, linear or branched lower alkyl moiety, bi certain other exemplary 
embodiments, is a substituted or unsubstituted aryl, heteroaryi, -(alkyi)aryl, - 
(alkyl)heteroaryl or heterocTolic moiety. 

[0184] DL Compounds having the structure (and pharmaceutiicalfy 

acceptable derivatives thereof): 

O R2 O 
wherein AR^ is a substituted or unsubstituted aiyl, heteroaryi, -(alkyQaryl, - 
(aIkyi)heteroaryl or heteiocycKc moietjr, and R^ R^ R^ R* and R^ are defined 
generally above and in classes and subclasses herein. 

[0185] In cCTtain exemplary embodiments, is hydrogen and the compound 

has the structure: 
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Ijl NHz H 

10186] la certain olher exemplary embodimfints, R* is substituted or 
unsubstituted, linear or branched, cyclic or acyclic alkyl, phenjd or -(CHi)phenyl, 
wherein the phenyl groiq) is optionally substituted with one or more occurrences of 
r"*, wherem R*^ is hydrogen, alkyl, heteioalM, arjd, hetecoaryl, -(alkyl)aryl or - 
(alkyDheteroaryl, -OR^^ SR'\ -N(R^. -S02N(R'=)2, -C(=0)N(R%. halogen, - 
CN, -NO2, -C(=0)OR'®, -N(R'*®)C(=0)R^, wherein each occcnrrence of R^ and R^ 
is independently hydrogen, lower alkyl, lower heteroalkyi, aryl, hetowaryl, - 
(a]kyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl, -(heteroalkyl)heterDaryl. 
[0187] In certain other exen^jlary onbodiments, R^ is substituted or 

unsubstituted, linear or branched, cyclic or acyclic alkyl, phenyl or -(CH2)phenyl, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R*^ \i*eiBin R*'^ is hydrogen, hydroxyl, alkyl, alkoxy or halogen. 

[0188] HL Compounds havii^ fhe structure (and pharmacentically 
acceptable derivatives fliereof): 

Jji NHR° 1^ 

O O 
wherein AR^ is a substituted or unsubstituted aryi, heteroaryl, -(alkyl)aryl, - 
(alkyl)hetetoaryl or heterocyclic moiety and AR^ is a substituted or unsubstituted aryl, 
heteroaryl, -<alkyl)aryl or -(alkyl)heterDaryl moiety, and R^ R^ and R^ are 
defined generally above and in classes and subclasses herein. 
[0189] In certain exemplary embodiments, R^ is hydrogen and the con^und 

has the structure: 

Ijl NH2 H 

(01901 In catain exemplary embodiments, AR^ is />-£luorophenyl and the 

compound has the structure: 
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[0191] In certain exanplaiy embodimraits, R° is hydrogen and the compound 
has the structure: 

M NH2 



Ijl .NHZ H 

O R2 O ^^^s^F. 



[01921 IV. Compoands having llie structure (and phannaceuticany 
acceptable derivatives ther^f): 

u NHRO rX2A 




o r2 r3 5 



wherein AR^ is a substituted or unsubstituted aryl, heteroaiyl, -(a]kyl)aryl, - 
(a]kyi)heteroaryl or heterocycUc moiety, Ak is a substituted or unsubstituted, linear or 
branched, cyclic or acyclic, saturated or unsaturated aliphatic or heteroaliphatic 
moiety, and R°, R^ R' and R^ are defined generaUy above and in classes and 
subclasses horein. 

[01931 In certain exemplary embodiments, R° is hydrogen and the conq>ound 
has die structure: 

o ^ o 

[01941 V. Compounds having tlie structure (and phannaceulically 

acceptable derivatives tfaereof): 

R- NHR° R^ 

wherein R* is hydrogen, alkjd, heteroalkyl, aryl. heteioaryl, -(alkyl)aryl, - 
(alkyl)hetaroaryl, or a nitrogaa protecting group or a prodrug moiety; 
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R' is an aHphadc, heteroaliphatic, aryl, heteroaryl, -(a]kyl)aiyl or - 
(alkyl)heteroaryl moiety, or R', taken together with a substituent present on R\ may 
foim a cycloheteroaliphatic moiety, 

R» is an aKphatic, heteroaliphatic, ar^ heteroaryl, -(alkyl)aiyl, - 
(alkyi)hetBroaryl, -(heteroa]kyl)aryl, or -(heteroalkyl)heteroaryl moiety; or R', taken 
togethCT wilh R', may form a cycloheteroaliphatic moiety; 

is an aHphatic, heteroaUphatic. arjd, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -Oieteroalkyl)aryl. or-(heteroallcyl)heteroaryl moiety; 

R^ is hydrogen, halogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyi)aiyl, -(alkyl)heteroaryl, -(heteroalkyl)aryl, or -<heteioalkyl)heten)aryl moiety; 

R* is an aHphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(hete«)alky1)aiyl, or -(heteroalkyi)hetett)aryl moiety, or R\ taken 
together wilh a substituent present on X^ may form a cyoloaUphatic 
cycloheteroaliphatic, aryl, or hetaoaryl moiety; 

r'"* is hydrogen or an aliphatic, heteroaliphatic, aiyl, heteroaryl, Kalkyl)aryl. 
-(a]kyl)heteroaryl, -(heteroalkyl)aryl, or -(heteroalkyl)heteroaiyi moietjr, 

/ O rX2b\ 

Y is independentiy absent or is\ '\ wherein for each 

independent occurrence oft, R'^ is hydrogen, or an aliphatic, heteroaliphatic, aiyl. 
heteroaryl, -(alkyl)aryl, Kalkyl)heteioaryl, -(heteroa]kyl)aryl, or - 
Oieteroallorl)hetecoaryl moie^, t is an inte^ fix>m 1 to 4; and 

X' is absent, -NHCO-, -NHSO2-, -NHCON^-, -NHCOO-, -CHzNH-. -a=0)- 
, -S(=0)-, -C(=NH)-. -C(=S)-. -NCX=S)N-. -N-C(=N-C NJN-, -NS(02)N-, -SO2-, - 
C(=0)NR«S -C(=S)NR'°^-. -C00-. (CHR»V -0-. -CHzNR"^-. or -NR^\ 
N^erein each occurrence of R^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aryl. heteroaryl. -{a]kyl)aryl, -(alkyOheteroaryi, -(heteroalkyl)ar3d, or 
-(heteroalkyI)heteroaryl moiety, or R^^ taken togeflier with R* may form a 
cycloaliphatic, cyclohetCToaHphatic, aryl or heteroaryl moiety, and k is an integer 
j5x)m 1 to 3; 

wherein eadi of the foregoing aHphatic or heteroaliphatic moieties may be 
independaitly substituted or unsubstituted, Hnear or branched, cyclic or acycHc, and 
eadi of the foregoing aryl, heteroaryl, -(aB£yl)aryi. -(a]kyi)heteroaryl, - 
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(hetexoalkyl)aryl, and -(heteroalkyl)heteroaiyl moieties may be substituted or 
unsubstituted. 

[0195] In certain embodiments, is halogen. In ceddm exemplary 

embodiments, is F. 

[01961 In certain embodiments for compounds as described directly above, R 

is hydrogen and the compoimd has the structure: 

R' NH2 



0 R2 R^ 

[01971 ^ certain exemplary embodiments, R^ is a substituted or 

unsubstituted, linear or brandoied low^ alkyl moiety. In certain other exemplary 
embodiments, R^ is a substituted or unsubstituted aryl, heteroaryl, <alkyl)aryl, - 
(aD^l)heteroaryl or heterocyclic moiety. In certain embodiments, K\ taken togetiier 
with a substituent present on R\ may form a 5- or 6-membered heterocyclic moiety. 
[01981 hi other exemplary embodiments, R^ is a caiboxamidfr-substituted 

phenjd moiety, R takem together with a substituent on R^ forms a cycloheteroaliphatic 
moiety and the compound has the stmcture: 

RiE rrCV^ NHR°R^ 



O O R^ ; 

wherein R^^ and R^^ are each independentfy hydrogen, lowor alkyl, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -<alkyl)heteroaryl; or R^^ and R^^ taken 
together, form a 5-8 membered heterocyclic ring; and 

each occurraice of R^^ is mdepeadently hydrog^ alkyl, heteroalkji, aryl, 
het^oaryi, Kalkyl)aryl or -(alkyl)heteroaryl, -OR^^ -SR^°, -N(R^^)2, -S W(R^®)2, - 
C(K))N(R' V halogen, ^CN, -NOz, -C(=0)OR'^, N(R'^C(=0)R'^ or - 
NCR^^SOjR^^; wherein each occcunence of R^® and R^^ is indepradently hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)ar^ or -(alkyl)heteroaryl, or 
R^^ and R^^, takoi together with the atoms to which they are attadied, form a 
substituted or unsubstituted heterocyclic moiety; and wherein a is 0 or 1 and n is an 
integer from 0 to 3, In certain embodiments, R^^ and R^^ are each independently 
hydrogen, methyl, ethyl or propyl. In certain oflier embodiments, R^^ taken together 
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vdth one occurrence Of R^, may fomaS- or e-membercdheterocycUc moiety. In 
catain embodimeots, R° is hydrogen. 

[01991 VL Compo^ds having the siructnre (and pharmaccnticaBy 
acceptable derivatives fliereof): 

O O 
wherein AR' is a substituted or unsubstituted aryl, heteroaiyl, -(alkyl)aryl, - 
(aIkyl)heteroaryl or heterocycUc moiety, R' is an aliphatic, heteroaliphatic, aiyl, 
heteroaryl. -(alkyl)aryl or -(alkyl)heteroaryl moiety, or R', taken together with a 
substituent present on AR^ may form a substituted or unsubstituted, saturated or 
^isaturatedheterocycUc moiety. andR»,R\ R^ R"^ andR^ are defined geaeraUy 
above and in classes and subclasses herein. 

[02001 In certain exenq)lary embodiments, is hydrogen and the compound 

hasfhestructoie: 

o r2 r3 o 

102011 In certain other exemplary embodiments, R" is substituted or 

unsubstituted. linear or branched. cycUc or acycUc aDcyl. phenyl or -<CH2)phenyl, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
wherein R^^ is hydrogen, aDcyl, hetetoalkyl. aryl, heteroaryl, -(aUq^aryl or - 
(aB^)heteroaryl. -0R« -SR« -NCR^^. -SQiN(R^^. ^K))N(R«)2. ^ogen.^ 
CN, -NO2, -C(=0)OR*^ -NCR*^)C(0)R.'". wherein each occcmrence of R^*^ andR 
is indep^dently hydrogen, lower alkyi. lower heteroalkyl. aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaiyl. 

[02021 In certain other exemplary embodiments, R" is substituted or 
unsubstituted, linear or branched, cyclic or acycUc alkyi, phenjd or -(CH2)phenyl, 
wheran the phenyl group is optionally substituted with one or more occurrences of 
R-^, wherran R'^ is hydrogen, hydroxyl, alkyi, alkoxy or halogen. 

[02031 Vn. Compoimds having flie structure (and pharmaceuticany 
acceptable derivatives thereol): 
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O R2 O 
whereiD AS} is a substituted or unsubstituted aryl, hdjeroaiyl, -(a]kyl)aryi, - 
(alkyl)heteroaryl or heterocyclic moiety, and AR^ is a substituted or unsubstituted 
aryl, heteroaiyl, -(alkyl)ar>1 or -(alkyl)heteroaiyl moiety, R' is an aliphatic, 
heteroaUphatic, aryl, heteroaryl, -{alkyl)aryl or -(a]kyl)heteroaryl moiety, orR', taken 
together with a substituent present on AR\ may form a substituted or unsubstituted, 
saturated or unsaturated heterocycUc moiety, and R°, R^, R^ and R^ are defined 
genaally above and in classes and subclasses herein. 

(0204] M certain exemplary embodimaats,R° is hydrogen and the compound 

has the structure: 

R' NH2 H 
O O 

[0205] In certain exenq)laiy embodimaits, AR^ is p-fluorophenyl and the 

compound has the structure: 

R' NHR° R^ H 

[0206] In catain exemplary embodiments, R° is hydrogen and the compomid 

has the structure: 

I?' NH2 R^ H 
O R2 O \^;^^p 



ARl 



[02071 Vni. Compounds having the stnictnre (and pharmacentically 

acceptable derivatives thereof): 

R' NHRO R^ „ 

O R^ R^ O 
wheran AR^ is a substituted or unsubstituted aryl, hetraroaryl, -(alkyl)aryl, - 
(aDcyi)heteroaryl or heterocyclic moiety, R' is an alq)hatic, heteroaliphatic, arj^, 
heteroaryl, Kalkyl)aryl or -(alkyl)heteroaiyl moiety, or R', taken together vnHh a 
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substitueat present on AR\ may form a substituted or imsubstitated, saturated or 
unsaturated heterocyclic moiety; Ak is a substituted or unsubstituted, linear or 
branched, cycUc or acycUc, saturated or unsaturated aliphatic or heteroaUphatic 
moiety, and r", R^ and R'"* are defined generaUy above and in classes and 
subclasses herein. 

[0208] In certain exemplary embodiments, R° is hydrogen and the compound 

has the structure: 

O r2 O 

[02091 In certain embodiments, Ak is substituted or unsubstituted, linear or 
branched, cyclic or acyclic alkjd. 

[02101 In certain ernbodiments, for cQnq)ounds of classes Vl-Vm, AR' is a 
caiboxamide-substituted phenyl moiety, R taken together with a substituent on AR' 
forms a cycloheteroalq>hatic moiety and the compound has the structure: 

;jO rX2A ^ 

» 

wherein R* is as defined gaierally above and in classes and subclasses horein, 
or is AR^ or Ak as defined sOwve and m classes and subclasses herran; 

R^'' and R^^ are each independently hydrogen, lower alkyl, Iowa: hrteroalkyl, 
aryl, heteroaryl, -(alkyl)aryi or -(alkyl)heten>aryl; or R^° and R^^ taken together, 
fonn a 5-8 membered heterocyclic ring; and 

each occurrence of R^^ is independently hydrogen, alkyl, heteroalkyi, aryl. 
heteroaryl, -(alkyl)aryl or -(a]kyl)heteroaryl, -OR'^ -SR"*, -N(R%, - 
C(=0)N(R'^)2, halogen, -CN, -NOj. .C(=0)0R'^.N(R'^C(=0)R»^ or- 
N(R^^)SOaR''^; wherem each occcunence of R'° and 'B}^ is independently hydrogen, 
lower alkyl, lower heteroalkyi, aryl, heteroaryl, -(a]kyl)aryl or -(alkyl)heteroaryl, or 
R'^ and R^^, taken together with die atoms to which they are attached, form a 
substituted or unsubstituted heterocyclic moiety; wherein aisOorlandnisan 
integer ficom 0 to 3. In cealain embodiments, R° is hydrogen. 




61 



wo 03/106405 PCT/DS03/188S8 

[02111 rX. Compounds having the structure (and pharmaceuticaDy 
acceptable derivatiyes thereof): 

R- NHR° ■ H 

O R2 r3 o 
wherein AR^ is a substituted or misubstituted aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl or heterocyclic moiety; R' is hydrogoi or an aliphatic, 
heteroahphatic, aryl, heteroaryl, -(alkyl)aiyl or ^alkyl)heteroaryl moiety, or, taken 
together with a substituent presmt on ASi\ may form a substituted or unsubstituted, 
saturated or unsaturated heterocychc moiety; and R\ R^ and R^^ are defined 
generally above and in classes and subclasses herein. In certain exemplary 
embodiments, R*^ is a prodrag moiety. 

[02121 In certain exemplary embodimKits,R^ is a prodrug moiety. In certain 

otiier OTibodimCTts, R' is hydrogen, 

[02131 In certain other exenq)lary embodiments, R^ is substituted or 

unsubstituted, Knear or branched, cyclic or acyclic alkyl, phenyl or -<CH2)phenyl, 
wherein the phoiyl group is optionally substituted with one or more occurrences of 
R*^ wherdm R'^ is hydrogen, alkyl, heteroalkyi, aiyl, heteroaryl, .(alkyl)aryl or - 
(alkyl)heteroaryl, -0R'^ -SR'^ -N(R%, -SQzNCR^, -C(=0)N(R^^)2, halogen, ^ 
CN, -NO2, -C(=0)OR^^ -N(R^C(==0)R^, wherein each occcuirence of^f^ and R^ 
is ind^endently hydrogen, lower alkyl, lower heteroalkyi, aiyl, heteroaryl, - 
(alkyl)aryl or -(alkyi)heteroaryL 

[02141 In certain other exemplary embodiments, R^ is substituted or 

unsubstituted, linear or branched, cyclic or acyclic alkyl, phenyl or -(CH2)phenyl, 
wh^ein the phenyl group is optionally substituted with one or more occurrences of 
R^^ wherein R"*^ is hydrogen, hydroxyl, alkyl, alkoxy or halogen. 

[02151 X. Compounds having the structure (and pharmaceutically 

acceptable derivatives thereof): 

R' NHR° I H 

o 1^ o 

wherein AR^ is a substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryl, - 
(aIkyl)heteroaryl or heterocyclic moiety, and AR^ is a substituted or unsubstituted 
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aryl,heteroaryl, -(alkyl)aryl or Kalkyl)heteroaryl moiety, R' ishydrogeaoran 
aUphatic, heteioalqjhatic, aryl, hetetoaiyl, -(alk)d)aiyi or -(alkyl)heteroaryl moiety, or. 
taken togeflier with a substitaent present on AS.\ may fom a substituted or 
unsubstitated, saturated or unsaturated heterocyclic moiety, and and are 
defined generally above and in classes and subclasses herean. 
[0216J In certain exemplary embodiments, R° is a prodrug moiety. In certain 

other embodiments, R' is hydrogen. 

[02171 hi certain exemplary embodiments, AR^ is/^•fluorophenyl and the 

confound has the structure: 

?• V""^ I H 

O R2 O ^-^J^F. 

102181 In certam exemplary embodiments, R* is a prodrug moiety, hi certain 
other embodiments, R' is hydrogen. 

[02191 XL Compounds havhig the stractore (and pharmacentically 
acceptable derivath^es Otereof): 

R- NHR" ■ H 

O O 
whetdn AR' is a substituted or unsiibstituted aryl, heteroaryl, <alkyl)aryl, - 
(a]kyl)heteroaryl or heterocyclic moiety, R' is hydrogen or an aliphatic, 
heteroaliphatic, ar)i, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl moiety, or, taken 
together with a substituent present on AR\ may form a substituted or unsubstituted, 
saturated or unsaturated heterocyclic moiety, Ak is a subslihited or unsiibstituted, 
linear or branched, cychc or acycfic, saturated or unsaturated aliphatic or 
heteroahphatic moiety, and R°, R' and R' are defined generally above and m classes 
and subclasses herein. 

[02201 In certain exemplary embodunenls, R*" is a prodrug moiety, hi certain 

other embodiments, R' is hydrogen. 

In certain embodhnents, Ak is substituted or unsubstituted, Knear or branched, cycUc 
oracychcalkyl. 
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[02211 In oertain anbodiments, for compounds of classes DC-XI above, AR* 
is a caxboxamide-substitoted phenyl moiety, R taken together with a substituent on 
AR* fonns a cycloheteroaliphalic moiety and the compound has the structure: 

! H 




wherein R* is as defined generally above andin classes and subclasses herein, 
or is AR^ or Ak as defined above and in classes and subclasses hereii^ 

r'° and r'^ are each independently hydrogen, lower alkyi, lower heteroalkyU 
aryl, heteioaiyl. <alkyi)aryl or -(alkyl)heteroaryl; or R^'' and R^^ taken together, 
form a 5-8 membered hetCTOcyclic ring; and 

each occurrence of R»* is independently hydrogen, alkyl, heteroalkyl, aiyl, 
heteroaiyl, -(a]kyl)aryl or -(alkyl)heteroaryl. -OR'^ -SR'^ -N(R%, -SCW^(R}X ' 
C(=0)N(R^")2. halogen, -CN, -NO2. -C(=0)OR^^ N(R^«)C(=0)R'^ or - 
N(R.'^)SOiR'^; wherein each occcurrence of R'^ and R^^ is independently hydrogen, 
lower alkyU lower heteroalkyl, aryl, heteroaryl, -QdkyD^l or -(alkyl)heteroaryl, or 
R*^ and R**^, taken together with the atoms to which Ihey are attached, form a 

substituted or unsubstitnted heterocycHc moiet>^ wherein a is 0 or 1 and n is an 

integer fiom 0 to 3. hi certam embodunents, R° is aprodrug moiety. 

[02221 In certain exemplary ranbodiments, for compounds of classes H-IV 

above, R'"^ is methyl, ethyl or isopropyi. 

[02231 In certain exemplary embodimtaits, for compounds of classes H-IV 
and W-XI above, R" and R' are eadi hydrogen. 

(02241 In certain exemplary embodimenls, for compounds of classes H-IV 
above, R° andR' are each hydrogen; AR* is a moiety hacving one of the structures: 
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is methyl, ethyl, propyl or benzyl; and R^* is a moiety having one of the 



structures: 




[02251 In certain exraiplary embodiments, for con^wunds of classes II-IV 

above, R^ and R^ are each hydrogen; AR^ is amoiety having one of the structures: 




R^ is amoiety having one of the structures: 
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^ XX ^ 

.yivIV "^^^^ '^'^ "^^^ 

'xy V ^ V 

r'^^ is methyl, ethyl or isopiopyl; and R* is a moiety having one of the structures: 




[02261 Xn. CompoBiMls having the structore (and pharmaceaticaUy 
acceptable derivatives thereof): 



O 



rX2B 



wherein R®-R* are as defined generally above and in classes and subclasses 
herein, and r'^* and each occurrence of R'^® are each mdependently hydrogen, 
aUphatic, heteroaliphatic. aryi, heteroaryl, -(alkyl)ar^ or -(alkyl)hetemaryl. and t is an 
integer from 1 to 4. 

[0227] In certain other exemplary embodiments for compounds as described 

directly above, t is 2. R'*^ is methyl and one occurrence of R'°^ is isopropyl, and the 
compound has the structure: 

O O /\ 

wherein R^R^R^R^ and R^ are as defined generally above and in classes 

and subclasses herein- 

[02281 In certain exemplary embodiments, R^ is a substituted or 

unsubstituted, linear or branched lower alkyl moiety. In certain other exemplary 
embodiments, R® is hydrogen. In yet otha: exemplary embodiments, R^ is a 
substituted or imsubstituted aryi, heteroaryl, -(alkyl)aryl, -(alkyI)heteroaryI or 
heterocyclic moiety. 
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[02291 Xin. Compounds having the strnctnre (and pharmaceutically 
acceptable derivatives thereof): 

O O 

wherein AR' is substituted or unsubstituted aryl, heteroaryi, -(a]kyl)aryl, - 
(alkyi)heteroaryl or heterocycUc moieties; and R°, K\ and R" are as defined 
generally above and in classes and subclasses herein. 

[02301 hi certain exemplary embodiments, R" is hydrogen and the compound 

has the structure: 



AR4 

6 ^ R^ 6 

[02311 hi certain other exemplaiy embodiments, R" is substituted or 
unsubstituted, Unear or branched, cychc or acycUc aDcyl, phenyl or -(CH2)phen5d, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R*^ wherein R*^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or - 
(all^Dheteroaryl, -0R« -SR*^ -N(R«)2. -SOzNCR*^. -C(=0)N(R%, halogen,^ 
CN, -NO2, -C(=0)OR*^ -N(R*^C(=0)R'*^. wherem each occcuirence of R*^ and R'^ 
is independently hydrogen, tower alkyl, Iowa: heteroalkyl, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaiyl. 

[0232} hi cotam other exranplary embodunents, R^ is substituted or 

unsubstitnted, linear or branched, cycKc or acyclic aDcyl. phenyl or -(CH2)phenyl, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
r"*, wherdn R"'' is hydrogen, hydroxyl, alkyl, alkoxy or halogen. 

[02331 XIV. Compounds havmg the structure (and pharmaceuttcally 
acceptable derivatives thereof): 

O R2 R^ O 
wherein AR' is a substituted or unsubstituted aryl, heteroaryl, -<alkyl)aryi, - 
(a]kyl)heteroaryl or heterocycUc moiety, and AR^ is a substituted or unsubstituted 
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aryl, heteroaryl, <alkyl)aryl or -(alkyl)lieterDaryl moiety, and andR^ are 
defined generally above and in classes and subclasses herein. 
[0234] In certain exemplary embodiments, R^ is hydrogen and the compound 

has the structure: 

O A2 O X\ 

[0235] IB certain exemplary embodiments, AR^ is phenyl and flie compoimd 

has the structure: 



H NHR° 1 u 9 



[02361 In certain exemplary embodiments, is hydrogen and the compound 

has the structure: 



[02371 XV. Componnds having ttie structure (and pharmaceutically 

acceptable derivatives thereof): 

O R^. R^ O 

wh«ein AR^ is a substituted or unsubstituted aryl, heteroaryl, -(alkyl)ai5rt, - 
(alkyl)heteroaryl or heterocyclic moiety, Ak is a substituted or unsubstituted, linear or 
branched, cyclic or acyclic, saturated or umsahnated aliphatic or heteroaliphatic 
moiety, aod R®, R* and R' are defined genwaUy above and in classes and subclasses 
herdn. 

[0238) M certain exen]5)larycmbodimaits,R° is hydiogea and the coiopound 

has the structure: 

'i' H ? 

O R2 R3 O 
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[02391 In certain embodiments, Ak is substituted or unsubstituted, linear or 

branclied, cyclic or acyclic alkyl. 

[02401 XVI. Compounds having the structure (and pharmaceutically 

acceptable derivatives thereoQ: 

.ii. Ji^"^ 





o ^ 

wherein R^-R* are as defined generally above and in classes and subclasses 
herein, R' is an aliphatic, h^eroaliphadc, arjd, heteroaryl, -(alkyl)aryl or - 
(alk3d)heteroaiyl moiety, or R', taken togefliar with a siibstituent present on R\ may 
form a substituted or unsubstituted, saturated or unsaturated h^rocyclic moiety, and 

and each occurrence of R^ are each independently hydiogai, aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyi)aiyl « -(alkyl)heteroaryl, and t is an integer 
from 1 to 4. 

[0241] In certain o(h«r exemplary embodiments for compounds as desoibed 

directly above, t is 2, R'"^ is methyl and one occurrence of R'^^ is isopropyl, and the 
compound has the structure: 

wherein R°, R^ R^ R' and R* are as defined generally above and in classes 
and subclasses herran. 

10242] In cextain exemplary embodiments, R''^ is a substituted or 

unsubstituted, linear or branched lower alkyl moiety. In certain oflier exenq)laiy 
embodiments, R° is hydrogen. In yet other exemplary embodiments, R* is a 
substituted or unsubstituted aryl, heteroaryl, -(a]kyl)aiyl, -(a]kyl)heteroaiyl or 
hrterocyclic moiety. 

10243] In other CKemplscy ranbodiments, R' is a carboxamide-substituted 

phenyl moiety, R taken together witii a substrbient on R^ fomis a cycloheteroaliphatic 
moiety and tiie compound has the structure: 
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wheran and R'^ are each iiidq)eiidently hydrogen, lower alkyl, lower 
heteroalkyl, ai)d, heteroaiyl, -(alkyl)aryl or -(alkyl)heteroaiyl; or and R^^ taken 
together, form a 5-8 membered heterocyclic ring; and 

each occurrence of R*'^ is independently hydrogen, attyl, heteroalkyl, aryl, 
heteroaryl, -(alkyl)aryl or -(a]kyi)heteroaryl, -0R'^ -SB}^, -lf(S}%, -S02N(R'% - 
C(=0)N(R^^)2, halogen, -CN, -NO2. -Ci=0)OR'\ N(R^^q=0)R'° or - 
N(R^^)S02R^'^; wherein each occcurrence of R^® and B}^ is mdependaatty hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alk3d)heteroaryl, or 
R*^ and R^^, taken together with the atoms to which they are attadied, form a 
substituted or imsubstituted heterocyclic moiety, wherein a is 0 or 1 and n is an 
integer ftom 0 to 3. hi certain embodhnents, R*'' and R^^ are each independently 
hydrogen, methyl, ethyl or propyl, hi certain other embodiments, R"^, taken together 
wifli one occurrence of R'^ may form a 5- or 6^embCTed heterocycUc moiety, hi 
certain embodiments, R° is hydrogen. 

[0244] XVn. Compounds having the stmctnre (and phannacenticaUy 
acceptable derivatives thereof): 



wherein AB} is substituted or unsiibstituted aryl, heteroaryl, -(alk3d)aiyl, - 
(alkyl)heteroaryi or heterocyclic moieties; R' is an aliphatic, heteroaliphatic, atyl, 
heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl moiety, or R', taken together with a 
substituent present on AR*, may fonn a substituted or unsubstitutBd, saturated or 
unsaturated heterocycUc moiety, and R**, R^ R' and K* are as defined generaUy above 
and in classes and subclasses horetn. 




[0245] 



In certain exemplary onbodiments, R° is hydrogen and die conq>onnd 



has the structure: 
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o r2 r3 6 

[0246] In certain otha: exanplary embodiments, R* is substituted or 

imsubstituted, linear or branched, cycUc or acyclic alkyl, phenyl or -<CH2)pheDyl, 
wherem the phenyl group is optionally substituted with one or more occurrences of 
R*^ wherein R*^ is hydrogen, alkyl, heteroalkyi, aryl, heteroaryl, -(alkyl)aryl or - 
(aDqrDheteroa^l. -OR^ -SR^^ -S02N(R«)2. -C(=0)N(R«)2, halogai, - 

CN, -NO2, -C(=0)OR*^, -N(R''®)C(0)R'^, wherein each occcurrence of andR^ 
is independently hydrogen, lower alkyl, lower heteroalkyi. aryl, heteroaryl, - 
(alkyl)aryl or -{aIkyl)hetCToaryl. 

[02471 In certain other exemplary embodiments, R* is substituted or 

unsubstituted, Unear or branched, cycUc or acyclic alkyl, phenyl or -(CH2)phenyl, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R'*^ wherein R"*^ is hydrogen, hydroxyl, alkyl, alkoxy or halogen. 

[02481 XVm. Compounds having the structiire (and pharmaceutically 
acc^table derivatives thereof: 

O O /\ 

whradn AB} is a substituted or unsubstituted aryl, heteroaryl. -(a]kyl)aryl, - 
(alkyOheteroaryl or heterocyclic moiety, and AR^ is a substituted or unsubstituted 
aryl, heteroaryl, -(alkyl)aryl or -(a]kyl)heteroaryl moiety, R' is an aliphatic, 
heteroaUphatic, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl moiety, or R', taken 
togedier with a substituent present on AR', may fiarm a substituted or unsubstituted, 
saturated or unsaturated heterocyclic moiety, and R°, R^ and R' are defined generally 
above and in classes and subclasses herein. 

[02491 Bi certain excnq)lajyfflnbodiments,R® is hydrogai and the conq)ound 
has the structure: 
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[0250] In certain exemplary embodiments, AR^ is phenyl and the compoimd 

has the structure: 

[02511 In certam exemplary embodiments, R° is hydrogen and thecoma 

has the structure: 



[02521 XDC Compounds having the stnictnre (and pharmaceutically 

acceptable derivatives thereof): 

O R2 O 

wherein AR' is a substituted or imsubstituted arji heteroarj^, -(alkyl)aryl, - 
(alk^)heteroaryl orhrterocyclic moiety, R' is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, -{alkyl)aryl or -(alkyl)heteroaryl moiety, or R', taken together with a 
substituent present on AR\ may form a substituted or unsubstituted, saturated or 
unsaturated heterocycfic moiety, Ak is a substituted or unsubstituted, linear or 
branched, cyclic or acyclic, saturated or unsaturated aliphatic or heteioaliphatic 
moiety, and R°, R* and R' are defined generally above and m classes and subclasses 
herdn. 

[0253] hi certain exemplary embodiments, R° is hydrogen and Ifae compound 

has the structure: 

h certain embodiments, Ak is substituted or unsubstituted, linear or branched, cyclic 
or acyclic alkyl. 

[0254] In certain embodiments, for compounds of classes XVH-XIX above, 

AR^ is a caiboxanride-substituted phenyl moiety and flie con^und has the structure: 
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6 r2 r3 6 ^ " ; 
wherdn R* is as defined genorally above and in classes and subclasses haein, 
or is AR^ or Ak as defined above and in classes and subclasses hereii^ 

and R^^ are each independently hydrogen, lower alkyl, lower heteroalkyl, 
aryl, heteroaryl, -(al]cyl)aryi or -(a]kyl)heteroaryl; or R^'' and R^^ taken together, 
form a 5-8 membered heterocyclic ring; and 

each occurrence of R'^ is independently hydrogen, alkyl, heteroalkjd, arjd, 
heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR'^, -SR'^ -N(R'^)2, 'S02^(B}\, - 
C(=0)N(R'%, halogen, -CN. -NO2, -C(=0)0R'«, N(R'«)C(=0)r'^ or - 
NCR'^OzR'^; wheidn each occcutrence of R^^ and is independently hydrogen, 
lower alkyU lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, or 
R*^ and R*^, taken together with tiie atoms to which they are attadied, form a 
substituted or misubstituted heterocyclic moiety, wherein a is 0 or 1 and n is an. 
hrteger ftom 0 to 3. In certain embodiments, R^** and R'^ are each independently 
hydrogen, methyl, ethyl or propyl. In certain other embodiments, R'^ taken together 
with one occurrence of R'^ may form a 5- or 6-manbeTed hetraocyclic moiety, 

[0255] In certain exranplary embodiments, for each of ttie conq?ounds of 

classes I-XK above, R' is hydrogen, lower alkyl or halogen. In certain other 
exemplary anbodiments, for each of the compounds of classes I-XK above, R' is 
hydrogen, methyl or F. In certain other exemplary embodnnents, for each of the 
compounds of classes I-XIX above, R^ is hydrogen. M certain other exenqilaiy 
embodnnents, for each of the compounds of classes I-XK above, R' is halogen. In 
catain other exemplary embodimeaits, for each of the confounds of classes I-XK 
above, R^ is F. 

(02561 XX. Compoonds having the structure (and phannaceutically 

acceptable derivatives thereof): 

O M R3 rX2A' . 
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wherein R" is hydrogen, alkyl, heteroalkyl, aryl. heteroaryl, -alkylaryl, - 
heteroalkylaryi, -alkylheteroalkyl, -heteroattylhetaoaryl, a nitrogen piotBCting groiq> 

or a prodrug moiety, 

R» is an aUphatic, heteroaUphatic, aryl, heteroaryl, -(a]kyl)aryl, - 
(alkyl)heteroaryl, -(teteroalkyl)aryl, or -<heteroalkyl)heteroaryl moiety. 

r2 is an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyOheteroaryl, -(heteroalkyl)aryl. or-(heteroalkyl)heteroaryl moiety, 

r' is hydrogen, halogen or an aliphatic, heteroaKphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(a]kyl)heteroaryl. -(hetetoalkyl)aiyl, or-^eteroalkyFlheteroaryl moiety, 

R* is an aUphatic, heteroaUphatic, aryl, heteroaryl. -(alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroalkyl)aryi, or -(hetBroalkyl)heteroaryl moiety, or R\ taken 
together with R"^' or a substitoent present on Y, may form a cycloaKphatic, 
cyclohetaroaUphaUo, arjd, or hetooaryimoie^, 

r'^ is hydrogen or an aUphatic, heteroaUphatic, aryl, heteroaryl. -(a]k3^)aryl, 
-(alkyl)heteroaryl, -(heteroalkyl)aiyl. or-<heteroaIkyl)hetBroaryl moiety, 

j^x2A' jg hydrogen, or an aUphatic, heteroaliphatic, aryl, heteroaryl, - 
(aJkyl)aryl, -(a]kyl)heteroaryl, -(heteroalkyl)aryl, or -<heteroalkyl)heteroaiyl moiety, 
or R'"*' taken together with may form a cycloaUphatic, cyclohetcroaUphatic, aryl 
or heteroaryl moiety, and 
0 

Yis\ /t^-vrtieteinfcM: each indepaadrant occurrence oft, R is 

hydrogen, or an aUphatic. heteroalq)hatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyOheteroaryl, -(heteroalkyl)aryl, or -(heteroalkyl)heteroaryl moiety, or one 
occurrence of R'^^ taken together with R" may form a cycloaUphatic, 
cycloheteroaUphatic, aryl or heteroaryl moiety, t is an integer fiom 1 to 4; 

wherein each of the foregoing aUphatic or heteroaUphatic moieties may be 
independently substituted or unsiibstitated, Unear or brandied, cycUc or acycUc, and 
each of the foregoing aryl, heteroaryl, -(alkyl)aryl, <alkyl)heteroaryl, - 
(heteroalkyl)aryl, and -(heteroalkyl)heteroaryl moieties may be substituted or 
unsubstituted. 
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[02571 In certain exemplary embodimeots for compounds as described 

directly above, R° and R'"^ are each hydrogen, and the compound has the structure: 

Ijl NH2 Ijl 

0 r3 r«a- . 

[0258] In certain otha: exemplary embodiments, is a substituted or 

imsubstituted aryl, heteroaryi, -(alkyl)aryl, -<alkyI)hetMoaryl or heterocycUc moiety. 

[02591 XXI. Compoimds having the structure (and pharmaceutically 

acceptable derivatives thereof): 



NHR^H 




wherein AR^ is a substituted or unsubstituted aryl, heteroaryi, -{alkyl)aryl, - 
(alkyl)heteroaryl or heterocycKc moiety, and R°, R^ and R"* are defined geueraUy 
above and in classes and subclasses herein. 

[0260] In certain exemplary onbodiments, R° is hydrogen and the compound 

has fbs structure: 

NH2 H 




[0261] In certain other exenq)laiy embodiments, R* is substituted or 

unsubstituted, linear or branched, cyclic or acyclic alkyl or phenyl, wherein the 
phenyl gpjnp is optionally substituted with one or more occurrences of R*^ wherein 
R*^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryi, -(alkyl)aryl or -(alk3d)heteroaryl, 
^R« -SR« -m"^ -S02N(R%, •<:(=0)N(R'%. halogai. -CN. -NO2. - 
C(=O)0R*, -N(R^(=0)K^, wherein each occcunence of R® and R^ is 
indq)endently hydrogen, lower alkyl, lower heteroalkyl, aryl, hetMoaryl, -(a]kyl)aryl 
or -(alkyl)heteroaryi. 

[0262] hi certain other exemplary embodiments, R* is substituted or 

unsubstituted, linear or branched, cyclic or acyclic alkyl or phmyl, herein the 
phenyl group is optionally substituted with one or more occurrraices of R*^, whKein 
R*^ is hydrogen, hydroxjd, alkyl, alkoxy or halogen. 
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(02631 XXn. Compounds having the structure (and pharmaceutical^ 
acceptable derivatives thereof): 

fo BX2i 

t 

wherein R^-R^ and K* are as defined gcaiarally above and in classes and 
subclasses herein, t is an mteger fiom 1 to 3, and R^' and each occurtence of R^ 
are each independently hydrogen, aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)heteroaryl. 

[0264] ' In certain other exemplary embodiments for compounds as described 
directly above, R^' is methyl, t is 2, one occurrence of R^ is isopropyl, and the 
compound has the structure: 

O ^ ^ H o ; 

wherein R^, R\ R^ and R"* are as defined generally above and in classes and 
subclasses h^ein. 

[0265] In certain exemplary embodiments, R^ is a substituted or 

unsubstituted, hnear or branched lower alkyl moiety. In certain other exemplary 
embodiments, is hydrogen. In yet other exemplary embodiments, R^ is a 
substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryl, -(aIkyl)heteroaryl or 
heterocychc moiety. 

[0266] XXin. Compounds having the structure (and pharmacentically 
acceptable derivatives thereof): 




or" k h ^ 
wherdn AR^ is substituted or unsubstituted aryl, heteroaryl, -(alkyi)ar5d, - 
(a]k>i)heteroaryl or heterocyclic moieties; and R°, and R* ate as defined generally 
above and in classes and subclasses herein. 
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[02671 M certain exemplary embodimmts,R" is hydrogen and Ite 
has the stnictore: 

H NH2 



i H i\ 



O ^ i H 5 

[0268] In certain other exemplary embodiments, R* is substituted or 

unsubstituted, linear or branched, cycUc or acycUc alkyl, phenyl or -{CH2)phenyl. 
wherein the phenyl gronp is optionally substituted with one or more occurrences of 
R''^ wherein R'*^ is hydrogen, alkyl, heteroaDcyl, aryl, heteroaryl, -(alkyl)aryi or - 
(all^)heteroaryU -0R^^ -SR^". -N(R^)2. -S02m'\, -C(=0)N(R«)2. halogen.^ 
CN, -NO2, -C(=O)0R'®. -N(R''^)C(=0)R'^, wherein each occcmrence of R*^ and R'^ 
is independently hydrogen, lower alkyl, lower heteroalkyl. aryl, heteroaryl, - 
(alkyl)aryl or ^all5yl)heteroaryL 

[02691 In cwtain other exemplary embodiments, R* is substihited or 
unsiibstitated, linear or branched, cyclic or acycHc alkyl, phenyl or -<CH2)phenyi, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R*^ wherein R*^ is hydrogen, hydroxyl, alkyl, alkoxy or halogen. 

[02701 XXIV. Compounds having the structure (and phannaceuticaBy 
acceptable derivathres tho-eof): 

NHR°u o "Sr^ u 

wherein AR^ is a substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryi. - 
(alkyl)heteroaryl or heterocycUc , and AR^ are is a substituted or unsubstituted aryl, 
heteroaryl, -(alkyl)aryl or -<a]kyl)heteroaxyl moiety, and R" and R^ are defined 
genoally above and in classes and subclasses hCTein. 

[02711 In certain exemplary embodiments, R° is hydrogen and the compound 

has the structure: 

H H O Y H 

O ^ i H o 

[0272] In certain exemplary embodiments, AR^ is phenyl and the compound 

has the structure: 
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H NHR^ 



o M i H 6 

[02731 In certain exemplary embodiments, R** is hydrogen and the conqjound 

has the structure: 



H fcJHz 



I U 11 



ARi^N 

O = H 



[0274] XXV. Compounds having the structure (and pharmaceuticaUy 
accqitable derivatives thereof): 



H NHR° 
I 



O ^ 5 H o ; 

wherein AS} is a substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl or heterocycUc moiety, Ak is a substituted or unsubstituted, linear or 
branched, cycUc or acycUc, saturated or unsaturated aliphatic or heteroaUphadc 
moiety; and R° and are as defined generaUy above and in classes and subclasses 
herein. 

[02751 In certain exemplary embodiments, R° is hydrogen and the compound 
has the structure: 



H NH2 



H 0 **Y^ H 

ARi^Nv/^N^^^X^N^Ak 

4 M i H J, 

[02761 hi certain embodimeuts, Ak is substituted or unsubstituted, linear or 

brandied, cycUc or acyclic alkyl. 

[02771 XXVL Compounds havhig the structure (and pharmaceutically 
acceptable derivatives thereof): 

R' NHR° rf^ 
O 62 R3 R»A' ; 

Wherein R* is hydrogen, alkyl, hetetoalkyi. aryl, heteroaryl, -(alk3d)aryl, - 
(alk^etCToaryl, or anitrogea protecting grovq> or a prodrug moiety. 
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R' is an aUphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl or - 
(aIkyl)heteroaryl moiety, or R', taken together with a substituent present on may 
fonn a cycloheteroaliphatic moiety, 

is an aliphatic, heteroaliphatic, aryl, heteroaryl, -(a]k)d)aryl, - 
(alkyl)heteroaryl, -Oieteroa]kyl)aryl, or -(heteroalkyl)heteioaryl moiety, or taken 
togelher with R may form a cycloheteroaliphatic moiety, 

R* is an aliphatic, heteroahphatic, aryl, heteroaryl, -(alkyQaryl, - 
(aIkyl)heteroaryl. -(heteroalkyi)aryl, or -(heteroalkyl)heteroaryl moiety; 

is hydrogen, hatogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyi)aryl, -(alkyI)heteroaryl, -(heteroalkyi)aryl, or-(heteroalkyl)heteroaryl moiety, 

r" is an aUphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heterDaryl, -(heteroalkyl)aryl, or -(heteroalkyl)heteroaryl moiety, or R^ taken 
togelher with R'^' or a substituent present on Y, may form a cycloajiphalic, 
cyclohetCToaliphatic, aryl, or heteroaryl moiety, 

R^ is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, -(a]kyl)aryl, 
-(a]kyl)heteroaryl, -(heteroa]kyl)aryl, or -(lietetoalkyQheteroaryl moiety, 

r'^' is hydrogen, or an aliphatic, hetooa^hatic, aryl, heteroaryl, - 
(alkyl)aryl, -(a]kyl)heteroaryl, -(heteroa]kyl)aryl, or -(heteroalkyl)heteroaryl moiety, 
or R*^' taken together with R" may fomi a cycloaliphatic cycloheteroaliphatic, aryl 
or heteroaryl moiety, and 
O R'^ 

\ H / X2B • 

y is\ i \ whraein for each independent occurrence of t, R is 

hydrogen, or an aHphatic, heteroaUphatic, aryl, heteroaryl, -(alkyl)aryi, - 
(a]kyl)heteroaryl, -(heteroa]kyl)aryi, or -(heteroa]kyl)heteroar3d moiety, or one 
occurrence of R'"^ taken together with R* may form a cycloaUphatic, 
cycloheteroaliphatic, aryl or heteroaryl moiety, t is an integer fiom 1 to 4; 

vAsss&JX each of the foregomg aliphatic or heteroaliphatic moieties may be 
independently substituted or uusubstitoted, linear or branched, cyclic or acycUc, and 
each of the foregoing aryJ, heteroaryl ' -{alkyl)aryl, -(aJkyi)heteroaiyl. - 
QieteroaIkyl)aryl, and -Cheteroalkyl)heteroaryl moieties may be substituted or 
unsuhstituted. 



80 



wo 03/106405 



PCTAJS03/18858 



[02781 In certain exemplary embodiments for conq)ounds as described 
directty above, R° and R'^^ are each hydrogen, and the compound has Ihe structure: 

R' NHz 

[0279] In certain other exemplary anbodiments,R4s a substituted (Mr 
unsubstituted aryl, heteroaryi, -(alkyl)aryl, -(ancyl)heteroaryl or heterocyclic moiety. 
[02801 In other exemplary embodiments, B} is a carboxamide-substitiited 
phenyl moiety, R taken together with a substitueot on R^ forms a cycloheteroaliphatic 
moiety and the compound has the structure: 

wherein r'° and R*= are each independenfly hydrogen, lower alkyi, lower 
heteroalkyl, aryl, heteroaryi. -(alkyl)aryl or -(alkyl)heteroaryl; or R'° and R'=. taken 
togetilier, form a 5-8 membered heterocyclic ring; and 

each occurrence of R'^ is independently hydrogen, aDcyl, heteroalkyl, aryl, 
hetetoaryl. -(alkyl)aryl or -(alkyl)heteroaryl, -OR^, -SR'^ -N(R^^)2, -SOjNCR^^, - 
C(=0)N(R'^2. halogen, -CN, -NO2. -C(=0)0R'^ N(R^=)C(=0)R'^ or - 
NCR^^SOzR*^; wherein each occcurrence of R*^ and R^'^ is mdependently hydrogen, 
lower alkyU lower heteroalkyl, aiyi, heteroaryi, -(alkyl)aryl or -(alkyI)heteroaryl, or 
R^"* and R'^, taken together witii tiie atoms to which they are attached, form a 
substituted or unsubstituted heterocycUc moiety, wherem a is 0 or 1 and n is an 
integer fiom 0 to 3. In certain enibodiments, R^° and R^^ are each independently 
hydrogen, methyl, ethyl or propyl In certam other embodiments, R^^ taken together 
with one occurrence of R'^ may form a 5- or 6-membered heterocycUc moiety. In 
certain embodiments, R° is hydrogen. 

[0281] XXVn. Compounds having Hie structure (and phannaceuticany 
acceptable derivatives thereof): 



R- NHRh 
T i, 

o r2 
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wherein AR^ is a substituted or unsubstituted atyl, heteroaryi, -{alkyl)aiyl, - 
(alk^)heteroaryl or heterocycUc moiety; R' is an aKphatic, heteroaliphaiic, aryl, 
heteroaryi, -<alkyl)aryl or -(alkyOheteroaryl moiety, or R', taken together with a 
substituent present on AR\ may form a substituted or imsnbstituted, saturated or 
unsaturated heterocyclic moiety; and R°, R^ and R* are defined generally above and in 
classes and subclasses herein. 

[0282] In certain exemplary embodiments, R° is hydrogen and the compound 

has die structure: 

NH2 H 




(0283] hi certain other exem^ilary embodiments, R* is substituted or 
unsubstituted, linear or branched, cycHc or acycUc alkyl or phenyl, wherein the 
phenyl group is optionally substituted with one or more occunences ofR^\ wherein 
R^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryi, -<alkyl)aryi or -(alkyl)heteroaryi, 
-0R*^ -SR*^ -N(R'®)2, -S02N(R'^^)2, -C(=0)N(R'^ halogen, -CN, -NO2, - 
C(=0)OR*^, -N(K*°)C(0)R'^, whraran eadi occcunence of R*" and R'^ is 
independently hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryi, -(alkyl)aryl 
or ^alkyQheteroaryl. 

(02841 In certain other exanplary embodimoits, R* is substituted or 

unsubstituted, linear or branched, cycUc or acycHc alk>d or phenyl, wherein the 
phenyl group is optionally substituted witii one or more occunences of R^, wherein 
R^ is hydrogen, hydioxyl, alkyl, aJkoxy or halogen. 

(02851 ^ certain embodiments, AR^ is a caiboxamide-sobstituted phenyl 

moiety, R taken together with a substituent on AR* forms a cydoheteroal^hatic 
moiety and fbs compound has the structure: 




wherein R" is as defined generally above and in classes and subclasses herein, 
or is AR^ or Ak as defined above and in classes and subclasses harein; 
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R'° and R'^ are each independently hydrogssn, lower alkjd, lower heteroaBcyl, 
aryi, heteroaiyl, -(alM)aryl or -(alkyl)heteroaiyl; or R"* and R*^ taken togeflier, 
fom a 5-8 membered heterocyclic ring; and 

each occurrence of r'*^ is independently hydrogen, aDcyi. heteroaDcyl, aryl, 
heteroaryl. -(alkyl)aryl or -(a]kyl)heteroaryl, -OR'^, -SR^^ -N(R^2, -SOzNCR^ V " 
C(==0)N(R^^)2, halogen, -CN, -NO2. -C(=O)0R'^ N(R»^)C(=0)R'^ or- 
N(R^)S02R*^; wherein each occcuirence of R*^ and R^^ is independently hydrogen, 
lower alkyl, lower heteroalkyl, aryl. heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, or 
R*^ and R*^, taken togethar with flie atoms to which they are attached, form a 
substituted or unsubstituted heterocyclic moiety, whorein a is 0 or 1 and n is an 
integer from 0 to 3. In certain embodiments, R'° and R^^ are each independently 
hydrogen, methyl, ethyl or propyl In certain other embodiments, R^^ taken together 
widi one occnrrraice of R'^ may form a 5- or fr-membered heterocyclic moiety. In 
certain ranbodiments, R° is hydrogen. 



[02861 XXVin. Compounds having the structure (and pharmaceutically 
acceptable derivatives thereof): 




whersan R' is an aliphatic, hetaoaliphatic, aiyl, h^eroaryl, -(a]kyl)aryl or - 
(alk54)heteroaryl moiety, or R', taken together witti a substituent present on R\ may 
form a substituted or unsubstituted, saturated or unsaturated heterocyclic moiety; R°- 
R^ and R* are as defined goitaally above and in classes and subclasses hwein, t is an 
integer from 1 to 4, and R'^^' and each occurrence of R'™ are each independently 
hydrogai, aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)hetMoaiyl. 
[02871 In certain other exemplary anbodiments for compounds as described 

directly above, R^' is methyl, t is 2, one occurrence ofR^ is isopropyl, and the 
con^und has die structure: 
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v(tom R', R", R\ R^ and R* are as defined geaeraUy above and in classes 
and subclasses herein. 

[02881 In (Attain exemplaiy embodiments, R'°^ is a substitute 
unsubstitated, linear or branched lower alkyl moiety. In certain other exemplary 
embodimaits, R" is hydrogen. In yet other exemplary embodimeats, R* is a 
substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl or 
heterocyclic moiety. 

[02891 In other exemplary embodiments, R' is a carboxamide-substituted 

phenyl moiety, R taken togetha: with a substituent on forms a cycloheteroaliphatic 
moi^ and the compound has the structure: 

nhro h 





wherein R^° and R'^ are each indqiendently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaiyi, -(alM)aryl or -(alkyl)heteroaryl; or "B}^ and R^, taken 
together, form a 5-8 mMnbered heteiocyclio ring; and 

each occurrence of R^^ is independently hydrogen, alkyl, heteroalkyl, aryl, 
heteroaryl, -(alkyl)aryl or -(a]kyl)heteroaryl, -0R*^ -SS}^, -N(R%. S0^(B}\ - 
C(=0)N(R'^)2, halogen, -CN, -NO2, -C(=0)0R'^ N(R>^)C(=0)R'^ or- 
N(R'^)S02R^^; wherein each occcurrence of R*^ and R*^ is independently hydrogen, 
lower alkyl, lower heteroalkyl, ar^, heteroaryl, -(aliyl)aryi or -(alkyl)heteroaryl, or 
R*^ and R^"^, taken togetho- with the atoms to which they are attached, form a 
substituted or unsubstituted heterocyclic moiety, wherem a is 0 or 1 and n is an 
int^ from 0 to 3. In certain embodiments, r"* and R'^ are each independently 
hydrogea»,meth)d, ethyl or propyl. . hi certain other embodiments, R'^ taken 
together with one occurrence of R'^ may form a 5- or 6-membered heterocycUc 
moiety. Inca1ainanbodiments,R°ishydiDgra. 

[0290] XXDC Ck>mpoimdshavii^<hestractarc(andphannacetttical^^ 
acceptable derivatives thereof): 
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NHR°H O H 




wheran AR' is substituted or unsubstituted aryl, hetaoaiyl, -(a]kyl)aiyl, - 
(al]cyl)heteroaryl or heterocycUc moieties; R' is an aUphatic, heteroaHphatic, aryi, 
heteroaryl. •i!ilkyl)sryl or -(alkyl)lieteroaryl moiety, or R', taken togpther with a 
substituentpreseratonAR'.may form a substituted orimsubstituted, saturated or 
unsaturatedheterocycUo moietjr, and R», R^' and R" are as defined generaUy above and 
in classes and subclasses herein. 

[0291] In certain exemplary embodiments, is hydrogen and the compound 
has the structure: 

NH2 H O Y H • 
1 H o 

[02921 la certain other exenq)lary embodiments, R* is substituted or 
unsubstituted, Unear or branched, cyclic or acycUc alkyi, phenyl or -(CH2)phenyl, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R^^ wherein R*"^ is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, <alkyl)aryl or - 
(altyDheteroaryl -0R*«, -SR^ -ti(R'%, ^OiJ^(K'%, -C(=0)N(R%, Mogen,^ 
CN, -NO2. -C(=0)OR''^, -N(R'°)C(=0)R'^, wherein each occcurrence of R''^ and R^ 
is independently hydrogen, lower alkjd. lower heteroalkyl, aiyl. heteroaijd, - 
(a]kyl)aryl or -(alkyl)heteroaryl. 

[02931 In certain other exemplary embodiments, R* is substituted or 

unsubstituted, linear or branched, cyclic or acycUc alkyl, phenyl or -(CH2)phenyl, 
wherein ttie phenyl group is optionally substitiited with one or more occurrences of 
R*^, wherein R*^ is hydrogen, hydroxy!, alkyl, alkoxy or habgen. 

[02941 XXX. Componnds having Oie strnctiire (and pharmaceulically 
acceptable derivatives thereof): 

R- fcJHR'n o 'V^ H 

O M = H o ; 

wherein AR' is a substituted or unsubstituted aryl, hetaoaryl, -<alkyi)aryl, - 
(alkyl)heteroaryl or heterocyclic , and AR^ is a substituted or unsubstituted jayl, 
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heteroaryl, -(alkyl)aryl or -{alkyl)heteroaryi moiety; R' is an aliphatic, 
heteroaUphatic, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryi moiety, orR', taken 
together with a substituent present on AR\ may form a substituted or unsubstituted, 
saturated or unsaturated heterocyclic moiety, and R° and R^ are defined genaaUy 
above and in classes and subclasses herein. 

[02951 In certain exemplary embodimeats.R'* is hydrogen and the con^und 
has tibic structure: 

J?' NHz u O u 
d 

[02961 In certain exemplary embodiments, AR^ is phenyl and Uie compound 
has tbe sbncture: 

R- yHR»H O Y H Hi 

O ^ 5 H o 

[0297] Jn. certain exemplary embodiments, R° is hydrogen and flie conq)Ound 

has tiie structure: 





[02981 XXXI. Compounds having the structure (and pharmaceutically 

acceptable derivatives thereof): 



H O Y H 



R' NHR° 
O M 



wherein AR^ is a substituted or unsubstituted aryl, heteroaryl, -(alkyi)aryl, - 
(ancyl)heteroaryl or heterocyclic moietjr, R' is an aliphatic, heteroaliphatic, aryl, 
heteroaryl, •<ans:yl)aryl or -(alkyl)heteroaryl moiety, or R', taken tog^thCT witii a 
substituent presrat on AR} , may form a substituted or unsubstituted, saturated or 
unsaturated heterocyclic moiety; Ak is a substituted or unsubstituted, linear or 
branched, cyclic or acycKc, saturated or unsaturated aliphatic or hetaoaliphatic 
moiety, and R^ and are as defined generally above and in classes and subclasses 
herearL 
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[02991 la certain exemplary embodiments, is hydrogen and the compoimd 
has the structure: 

1 H S 

[03001 In certain embodiments, Ak is substituted or unsubstituted, linear or 
braadied, cyclic or acyclic alkyl. 

[0301] In obtain embodiments, for compounds of classes XXIX-XXXI 

above, AR^ is a caiboxamide-substituted phenyl moiety, R taken together with a 
substituent on AR* foims a cycloheteroaliphatic moiety and the compound has the 
stnictuie: 

NHR° O u 

6 op? = H ; 

wherein is as defined generally above and in classes and subclasses herein, 
or is AR^ or Ak as defined above and in classes and subclasses herein; 

R*° and R*^ are each independently hydrogen, lower alkyl, lower heteroalkyl, 
aiyl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaiyl; or K^^ and R*^ taken together, 
form a 5-8 membered heterocyclic ring; and 

each occurrence of R*^ is independenfly hydrogen, alkyl. heteroalkyl, aryl, 
heteroaryl, -<alkyl)aryl or -(alkyl)hetert>aryl, -OR*". -SR"", -N(R'%, -S02NCR*^)2, - 
C(=0)N(R^^2, halogen, -CN, -NQz, -C(=0)OR'^ N(R*^)C(=0)R'^ or- 
NCR^^SCbR*"^; wherein each occcutrence of R*^ andR*'^ is independently hydrogen, 
lower alkyl. lower hetaoalkyl, aryl, hetoioaryl, -(alkyl)aiyl or -(alkyl)heteioaiyl, or 
B}^ and R^^, taken together with the atoms to which they are attached, form a 
substituted or unsubstituted heterocyclic moiety, wherein a is 0 or 1 and n is an 
integer from 0 to 3. In certain embodiments, R^° and R^^ are each independently 
hydrogoj, methyl, ethyl or propyl. . Ih cCTtain other embodiments, R'^ taken 
together with one occurrraice of R^, may form a 5- or 6-membered heterocycUc 
moi^. In certain embodiments, R** is hydrogen. 

[0302] In certain embodiments, for compounds of classes I-XXM above, R' 
and/or AR* are each independently one of. 
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whaeiii R*^ is hydrogen, alkyl, heteroaDcyl, aryl, heteroaryl, -(alkyl)aryl or - 
(a]kyl)heteroaiyl, -0R'°, -SR^^ -N(R*^ -SOzNCR^ -C(=0)N(R'% halogen. - 
CN. -NO2. -C(=O)0R*, N(R*^C(=0)R^^ or -N(R^°)S02R'^; wherein each 
occcuirence of R^^ and R*^ is independently hydrogen, lower alkyl, lower 
hetetoaBcyl, aryl, heteroaryl, -(alkyl)aryl or -(ancyl)heteroaryl, or R^® and R^^, taken 
together with flie atoms to whidi fliey are attadied, foim a substituted or unsubstituted 
heteiocycKc moiety; R'° is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(a]kyl)aryl, 
-(alkyl)heteroaryl, acyl or a nitrogsai protecting group; wherein n and p are each 
mdependently integers fiom 0 to 3 and r is an integer ftom 1 to 6. In certain 
embodiments, in compoands wher& R' is not hydrogen. R', taken togeflier with one 
occunence of'S}\ may form a 5- or 6-membered heterocyclic moirty. 
[0303] hi yet o&er exemplary embodiments, for compounds of classes I- 

XXXI above, R' and/or AR* are each independently one of: 



88 



wo 03/106405 



PCT/CS03/lg858 




wherein each occurreace of R** is independently hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, -(alkyl)axyl or -(alkyl)heteroaryl, -0R*^ -SR®, -N(R^^ - 
S02N(R^^)2, -C(=0)N(R% halogen, -CN, -NO2, -C(=0)OR^^ N(R'^)C(=0)R'^ or 
-N(R^^)S02R^'^; wherein each occcuirraice of R^® and R^^ is independently hydrogen, 
lower alkyl, lower heteroalkyl aryl, heteroaryl, -(alkyi)aryl or -(aIkyl)heteroaryl, or 
R^^ and R^^, taken together wilh the atoms to which they are attached, foim a 
substituted or unsubstituted heterocyclic moiety, wherein n and p are each 
indq>aadenly an integer fiom 0 to 4. In certain ranbodiments, in compoimds where R' 
is not hydrogen, R', taken together with one occunence of R^, may form a 5- or 6- 
membered heterocyclic moiety. 

[0304] In othw exemplary embodiments, for con^unds of classes I-XXXI 
above, R^ and/or AS} are each indq)raidently one of: 




wherein R'° and R'^ are each indq)endently hydrogen, lower alkyl, lower 
heteroalkyl, aiyl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl; wherdn R"* and B}^ 
taken togettier form a 5-8 membered hrterocyclic ring; 

each occurrence of R^"^ is independently hydrogen, alkyl, hetoroalkyl, aryl, 
heteroaryl, -(alkyl)arjd or -(alkyl)heteroaryl, -OR}^, -SR'°, -N(R^^)2, -S02N(R%, - 
C(=0)N(R% halogen, -CN, -NO2. -C(=O)0R'^ N^^°)C(=0)R'^ or - 

NCR'^OzR*^; and 

each occcnrrence of R'^ and R^^ is indqwndently hydrogen, lower alkyl, 
lower hetffloalkyl, aryl, hetawarjd, -{alkyl)aryl or -(alkyl)heteroaryl, or R*® and R'^, 
taken together with flie atoms to which they are attadied, form a substituted or 
unsubstituted heterocyclic moiety, wherdn n and p are eadi indqjcndraily an integer 
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from 0 to 4. In certain exemplary embodiments,? is 0. m certain embodimettts,m 
compounds where R' is not hydrogen. R', taken together with one occunence of R , 
may form a 5- or 6-membered heterocyclic moiety. 

[03051 In oHier embodiments, for compounds of classes I-XXXI above, R' 
and/or AR* are each indepaodoitly one o£ 




Wherein R*'' and R*^ are each independently hydrogm. lower alkyl. lower 
heteroalkyl, aryi, heteroaiyl. -(alkyl)aiyl or -(alkyDheteroaryi; ; or R'^' and R'= takm 
together form a 5-8 membered heterocyclic ring; or R'^ and one occurrence of R^. 
taken together, form a substituted or misubstituted, saturated or misatarated 
heterocyclic ring; 

each occurrence ofR'^ and R'° is independently hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, -(alkyl)aiyl or -(alkyl)heteroaryl, -OR^^. -SR'^, -N(R^%, - 
S02N(R'%. -C(=0)N(R'% halogen, -CN, -NO^. -C(=O)0R^^. -N(R^^)C(=0)R^°. 
wherein each occcurrence of R>« and r'^ is independently hydrogen, lower alkyl, 
lower heteroalkyl, aryl. heteroaryl. .(alkyi)aryl or -(alkyl)heteroaryl, wherein n is an 

h]t^erfiomOto4. ^ 
(03061 In other embodiments, for compounds of classes I-XXXI above, R 

and/or AR* are each mdependently a carboxamide-snbstituted phenyl moiety having 
Restructure: 




wherein R'^ and R'= are each independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl. heteroaryl, -{alkyl)aryl or -(alkyDheteroaryi; or and R»^ taken 
togpflier, form a 5-8 membered heterocyclic ring; and 

each occurrence of R^^ is independently hydrogen, alkyl, heteroalkyl, aryl, 
heteroaryl, ^alkyDaryl or -{a]kyl)heteioaryl, -0R«. -SR•^ -N(R%. -SOzNi^^ - 
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C(=0)N(R^°)2, halogen. -CN, -NO2. -C(=0)0R'^ N(R^^)C(=0)R'^ or- 
N(R'^)S02R*^; wherein each occcurrence of R^^ and R^^ is mdependentiy hydrogen, 
lower alkyl, lower heteroalkyi, aryl, heteroaryl, -(a]kyi)aryi or -(a]kyl)heteroaryl, or 
r'^ and R^*^, taken together with the atoms to which they are attached, form a 
substituted or unsubstituted heterocycUc moiety, wheran n is an integer from 0 to 4. 
lii certain embodiments, R"' and R^^ are each independently hydrogen, methyl, ethyl 
or propyl. In cettam embodimraits, R° is hydrogen. 

[0307] In ottier exen^jlary embodimraits, R^^ and one occurrence of R^*, 
taken together, form a 5- or 6-memibered heterooychc moiety and the caiboxamide- 
substitated phenyl naoi^ has the structure: 




[03081 In other exemplary embodiments, R'° and R^^ are each pnjpyl and the 
caiboxamide-substituted phraiyi moiety has tiie structure: 




wherein R'^ is halogen, or substituted or unsusbtituled, linear or branched 
lower alkyl or lower alkoxy. 

[03091 hi yet other exemplaiy embodimCTts, R'^ and r'^ taken together, 
forai a substituted or unsusbtituted piperazme moiety and the carboxamide-substituted 
phffliyl moiety has tiie structure: 




O 

wherein R'* is halogen, or substituted or unsusbtituted, linear or branched 
lowCT alkyl or lower alkoxy, and R^^ is hydrogen or substituted or unsubstituted lower 
alkyL 

[03101 hi cratain embodiments, for eadi of the four carboxamide-substituted 
phenyl moieties described directly above, R° is hydrogen. Li certain other 



91 



wo 03/106405 



PCTA]S03/18858 



embodiments, is mefliyl, methoxy or halide. In certain exeanplary embodiments, 
r'^ is methyl, methoxy or F. In yet otiier exemplary embodiments, R*'^ is mefliyL In 
certain other anbodiments, is hydrogen, methyl or ethyl. 
[03111 In other exemplary embodimeaats, for compounds of classes I-XXXI 

above, R' and/or AR^ are each independently a sulfonamide-substituted phenyl 
moiety having the stnicture: 

wherein R^° and R^^ are each indqwsndently hydrogen, lower alkyl, lower 
heteroalkyl, aiyl, heteroaryl, -(al]cyl)aryl or -(a]lcyl)heteroaryl; or and R^^ taken 
together, form a 5-8 membered heterocyclic ring; and 

each occunence of R'^ is independentiy hydrogen, alkyl, h«*eroa]kyl, aryl; 
heteroaryl, -(alkyi)aiyl or -(alkyl)heteroaryi, -OR'^, -SR*^, -N(R'^)2, -SOzNCR^, - 
C(=0)N(R'^)2, halogen, -CN, -NO2, -C(=0)OR'^ -N(R'^)C(=0)R'''. wherein each 
occcuiTence of R^ and R^^ is independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaryl, -{alkyl)aryl or -(a]kyl)heteroaryl, wherein n is an integer 
from 0 to 4. In certain ranbodiments, R^^ and R*^ are each independently hydrogen, 
m^yl, elhji or prop^. In certain embodiments, R" is hydrogen. 
(03121 In ofliw exemphay embodiments, R'° and R^^ are each propyl and the 
sulfonamide-substituted phoiyl moiety has the structure: 



RiA 




wherein R'"^ is halogen, or substituted or unsusbtituted, linear or branched 
lower alkyl or lower alkoxy. 

[03131 In yet other exemplary embodiments, R'° and R'^ taken togetiia:, 

forai a substituted or unsusbtituted piperazine moiety and the suUSmamide-substituted 
phmyl moiety has the structure: 
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wherein R^^ is halogen, or substituted or unsusbtitated, linear or branched 
lower aDcyl or lower alkoxy, and R^^ is hydrogen or substituted or unsiibstitDted lower 
alkyl. 

[03141 hi certain embodiments, for each of the three sulfonamide-substituted 

phenjd moieties described directly above, R° is hydrogen. In certam other 
embodiments, R'^ is mefliyl, melhoxy or h^de. In certam exemplary embodiments, 
R*^ is methyl, meflioxy or F. yet oflier exemplary embodiments, R*^ is methyl. In 
certain other embodiments, R*° is hydrogen, methyl or tfhyl. 
(03151 hi other exemplary embodiments, for compomids of classes I-XXXI 
jibove, R^ and/or AR' are each mdependeofly a moiety havmg the structure: 




wherein R** and R^^ are each independently hydrogen, alkyl, heteroalkyU aryi, 
heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^'^, -SR^^, -N(R^%, -SQ2N(R*% - 
C(=0)N(R'% halogen, -CN, -NO2, -C(=0)OR»^, -N(R'^)C(=0)R''', wherem each 
occcunence of R'^ and is independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(aIkyl)heteroaryl. hi certain 
embodunents, R^^ and R*^ are each independently cycUc or acychc lower aDcyl. hi 
certain embodunents, R** and R'^ are each independently methyl, ethyl, propyl, 
butyl, peatjd, isopropyl, isobntyl, sec-butyl, isopentyl or cyclopropyl. 
[On6\ In other exemplary embodiments, for compounds of classes I-XXXI 
above, R' and/or AR' are each independently a moiety having the structure: 




V; 

wheremR^* and R^^ are each mdependently hydrogen, alkyl, heteroalkyl, aryl, 
heteroaryl, -{alkyQaryl, -(alkyl)heteiDaryl, -C(=0)R''', -SOsR'" or anitrogen 
protecting ffoxsp, orR^^ and R*^. taken together with the nitrogen atom to which they 
are attached, form a substitated or unsubstituted heterocyclic moiety, andR'^ and 
r''* axe eadi uidependentiy hydrogen, alkyl, heteroalkyl, aryl, heteroaijd, -(alkyl)aryl 
or -(alkyl)heteroaryl; whereby each of the foregomg alkyi and heteroalkyl moieties 
may be Imear or branched, substituted or unsubstitated, cycUc or acylic, and each of 
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the foregoing aryi, heteroaryl, -(a]kyl)aryl and <alkyl)lieteroaryl moieties maybe 
substituted or unsusbtituted. In certain embodiments, R^^ is substituted or 
unsubstituted, linear or branched, cycUc or acycUc lower alkyl; R'^ is lower alkyl; 

IB * 

and r''^ is -SOjR^^ wherein R'^ is lower alkyL In certain embodiments, R is 
substituted or unsubstituted, linear or branched, cyclic or acyclic lower alkyl; R^^ and 
R^*^. taken together with the nitrogen atom to which they are attached, form a 5- or 6- 
membered cyclic sulfonamide moiety. 

[03171 In other exranplary embodiments, for compounds of classes I-XXXI 

above, R' and/or AR' are each indepeaidently a moiety having one of the followmg 
structures: 

CQs ^^S^ 



wherein each occurrence of R*^ is independently hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, -(aIkyl)aTyl or -(alkyl)heteroaryl, -OR'^, -SR^®, -N(R'^)2, - 
S02N(R'%, -C(=0)N(R'^, halogen, -CN, -NO2, -C(=0)OR^^ -N(R^^)C(=0)R'^ or 
-N(R^^)S02R^^; wherein each occcurrence of R'^ and R^^ is independently hydrogen, 
lower alkyl, lower heteroalkyl, aryl, heteroar^, -(alkyl)aryl or -(alkyl)heteroaryl, or 
R^^ and R*^, taken together with the atoms to which they are attached, form a 
substituted or unsubstituted heterocycUc moiety, R"* is linear or branched lower alkyl 
and n and p are independently integers from 0 to 3. hi certain embodiments, p is 1. 
[03181 In yet otiia: exemplary embodiments, for compounds of classes I- 

XXXI above, R^ and/or AR* are each indqiendently a moiety having one of the 
following structures: 
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OMe 

J 



OMe 
I 



OMe 



OMe 




p 

'vJ 



[0319] In yet other exemplary embodiments, for compounds of classes I- 

XXXI above. and/or AR^ are each independently a moiety having one of the 



following structures: 
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[0320] In cwtain exeiiq)lary embodiments, fi>r conqwunds of classes I-XXXI 

above, is lower alkyl or -(CEl2)phenyl, wherein the phenyl group is optionally 
substituted with one or more occurrences of R^, wherein R^ is hydrogen, alkyl, 
heteioalkyl, aryl, heteroaryl, -(alkyl)aryi or •<alkyl)heterDaryl, -OR^, -SR^, - 
N(R^, -S02N(R^2. -C(=0)N(R^ halogen, -CN, -NO2. -C(=0)OR=^. - 
N(R^)C(=0)R^^, wherdn each occcurrence of R^ and R^ is independently 
hydrogen, lower alkyl, lower heteroalkyl, aiyl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteroaryl. 

[0321] In certain other exemplary embodiments, for compounds of classes I- 

XXXI above, R^ is lower alkyl, -CHzNR^R^ or -(CH2)phen3d, wherein the phenyl 
group is optionally substituted with one or more occurrences of R^*^, whwein R^ is 
hydrogen, alkyl, alkoxy or halogen; and \^*erein R^ and R^ are each independently 
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteroaryl -(alkyi)aryl or - 
(alk^)heteroaryl; whereby each of the foregoing alkyl and heteroalkyl moieties may 
be linear or branched, substituted or unsubstituted, cyclic or acylic, and each of Hbe 
foregoing aryl, heteroaryl, -(alkyi)aryl and -(alkyl)heteroaryl moieties may be 
substituted or unsusbtituted. 

[0322] In certain olher exemplary embodimaits, {or compounds of classes I- 

XXXI above, R^ is lower alkyl or -(CH2)phen3d, wherein flie phenyl group is 
optionally substituted witii one or more occurrences of R^, wherein R is hydrogen, 

all^ alkoxy or halogen. 

[0323] hi yet other exemplary embodiments, for coirq>ounds of classes I- 
XXXI above, R* is one ot 
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wherein is hydrogen, alkyl, heteroalkyl, aryi, heteroaryl, -(alkyl)aryi or - 
(alkyDheteroaryl, -OR^, -SR^^ -N(R^)2. -SOzNCR^, -C(=0)N(R^)2, halogen, - 
CN, -NO2, -C(=0)OR^, -N(R^)C(=0)R^. wherein each occcurrence of R^ and R^ 
is independently hydrogen, lower alkyl, lower heteroalkyl, aryi, heteroaryl, - 
(alkyl)aryl or -(a]kyi)heteax>aryl, wherein q and s are each independently integers ftom 
0 to 3 and u is an integer from 1 to 6; whereby each of the foregoing alkyl and 
heteroalkyl moieties may be linear or branched, substitated or unsiibstituted, cychc or 
acylic. and each of the foregping aryi, heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl 
moieties may be substituted or imsusbtituted 

10324] In still otha exenq)lary ambodiments, for compomds of classes I- 
XXXI above, is one o£ 
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\D "O-" X>>' 't>'^'"0-'^ 



^rv _ -'-•^ '^'^ 



"l!) ^ 1^ ; 

wherein each occcuireace of is independenfly hydiogea or lower alkyl; 
each occuirence of X is independently a halogen; s is an mteger fiom 0 to 3 and u is 
an integer fiom 1 to 6; whereby each of the foregoing alkyl moieties may be linear or 
branched, substituted or unsubstituted and cycUc or acylic. In certain embodiments, 
X is dilorine or fluorine, hi certain other embodunents, each occunence of X is 
fluorine. In yet other embodiments, is methyl. 

[03251 ^ still other embodiments, for compounds of classes I-XXXI above, 

R^ is one of: 




=^ =^ X)> 1> . 

In certain exemplary embodiments, for compounds of classes I-XXXI 



[0326] 

above, R^ is one o£ 
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^ ^ ^ A.. OMe 




^0 "tJ . 

[0327] In certain exemplary embodimoits, for compoxmds of classes I-XXXI 



above, is one of: 



- i «wvwv — 

X^ XX ^ 



Xy X7^ V 

F 

[0328] In certain exemplary embodiments, for con^unds of classes I-XXXI 
above, is one o£ 





Y X^ 

F F 

[0329] In CHtain other exemplary embodimajts, for conqwunds of classes I- 
XXXI abov^ R* and/or AR^ are eadi indq>endeiitly one ofi 
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^{X^ ^<X^ ^0^> 

wherein each occunence of R*^ is hidependenlly hydrogen, alkyl, heteroalkyl, 
aryl, heteroar^ -(alkyl)aiyl or -(alkyTJhetHoaryl, -OR'®, -SR®, -N(R'®)2, - 
SO^iR'X -C(=0)N(R'®)2. halogen, -CN, -NO2, -C(=0)OR«. -N(R'*^(=0)R^. 
wherein each occcmrence of R* and R'''^ is independently hydrogen, lower alkyl, 
lower heteaoalkyl, aijd, heteroaryi, -(alkyl)aiyl or -(aIkyl)heteroaryl, wherein v and w 
are each independeaitly integers fiom 0 to 3 and x is an integer fiom 1 to 6. 
[0330] In ydt oflier exemplary embodiments, for conpounds of classes I- 

XXXI above, R* and/or AR^ are each mdependently one of. 

t I * (uIm. 

I • 'WVUV •wiw /I \ 

'^D '\>^ '\>^ 

wherein each occcurreace of R*'^ is independently hydrogen, lower alkyl or 
C(:=0)OR^®, wherein is hydrogen, lower aDcyl, lower heteroalkyi, aryl, heteroaryi, 
-(alkyl)ar>1 or -(alkyl)hete:oaiyl; eadh occurrence of X is independentty a halogra; w 
isanintegerftom0to3andxisanintegerfiomlto6. In certain embodiments, w is 
0. In other embodiments, wis I. lhc«tain other exemplary embodiments, x is 1,3 
or 4. In yet ofha-exeroplaryembodinieaits.X is cWorine or fluorine. In yet other 
embodiments, R^"^ is hydrogen or methyl; 
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In certain other embodiments, AR' is phenyl or-(CH2)phenyl, wherein the phenyl 
group is substituted at the para position with one occuirence of R*^, wherein is 
hydrogen, hydroxyl, lower alkyl. lower alkoxy, halogen, C{=OpR^^ aryi, heteroaryl, 
-(alkyOaryl or -(alkyl)heteroaryl, wherein R'® is hydrogen, lower alkyl, lower 
heteroaDcyl, aryl, heteroaryl, -(alkyl)aryl or -(a]kyl)heteroaryl. 
[03311 In certain other embodiments, for compounds of classes I-XXXI 
above, R* and/or AR^ are each independently phenyl or -(CH2)phenyl, wherein the 
phenyl group is substituted at the para position with one occurrence otR*\ wherein 
R-*^ is hydrogen, hydioxyl, lower aDcyl, lower alkoxy, halogen, C(=O)0R'*^ aryl, 
heteroaryl, -(a]kyl)aryl or -(alkyl)heteroaryl, wherein R^^ is hydrogen, lower alkyl, 
lower heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl. 
103321 In yet other exemplary embodiments, for compounds of classes I- 
XXXI above, R* and/or AR^ are each indq)endently one of: 

wherein R*^ is hydrogen, hydroxyl, lower alkyl, lower alkoxy, halogen, 
C(rO)OR'*^, aryl, heteroaryl, -(alkyl)aryl or .(alkyl)heteroaryl. wherein R^ is 
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteoraryl. -(alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroaIkyl)aryl or-(heteroaIkyl)heteroaryl; 
[0333] In yet other exemplary embodiments, for compounds of classes I- 
XXXI above, R* and/or AR^ are each indepmiently one of. 

N 





[0334] In certain other exemplary embodiments, for conqwunds of classes I- 
XXXI above, R" and/or Ak are each mdependentiy a substituted or unsubstituted. 
linear or branched, cycUc or acycUc alk^. In certain exemplary embodiments, R* 
and/or Ak are each independently one of 
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I I I I 

\ I 

H 

wherein each occunence of is independently hydrogeo, alkyU heteroaBcyl, 
aryl, heteroaryl, -(a]kyl)aryl or -(alkyl)hetm>aryl, -OK*^ -SK®, -NCR®)!, - 
SOjNCR^, -C(=0)N(R'^)2. halogen, -NO2. -C(=0)OR^^ -N(R''^C(=0)R^, 
whwein each occcunence of R'*^ and R"^ is independently hydrogen, lower alkyl, 
lower heteroalkyi, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteioaiyl, wherein v and w 
are each independently integers from 0 to 3 and x is an integer from 1 to 6. In certain 
^bodiments, w is 1 . 

[0335] In certain other exemplary embodiments, for compounds of classes I- 

XXXI above, R'* and/or Ak are each independently one of: 

J- j« 4~ -j- y 

wherein each occcunence of R** is independently hydrogen, lower alkjd or 
C(=0)OR'*^ vidierein R® is hydrogen, lower aDcyl, Iowct heteroalkyi, aiyl, heteroaryl, 
-(aUcyOaryl or -(a]kyl)hetaoaiyl; each occurrence of X is mdependenHy a halogen; w 
is an integer from 0 to 3 and x is an integer from 1 to 6; whereby each of the 
foregoing alkyl and heteroalkyi moieties may be linear or branched, sobstitiited or 
unsubstituted, cyclic or acylic, and each of the foregoing aryl, heteroaryl, -(alkyl)ar3d 
and -{alkyl)heteroaryl moieties may be substituted or unsusbtituled. 
[0336] hi certain otiiCT exemplary anbodiments, for conq>ounds of classes I- 

XXXI above, R'* and/or Ak are each mdq)endently one of: 
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.iw ^'^^ -iw 

uLv .iwir 

wherein R"* is hydrogen, hydroxyU lower alkyl, lower alkoxy, halogen, 
C(=0)OR^^, aryl, heteroaryl, -{alkyi)aryi or -(alkyl)heteroaryl, wherein R"^ is 
hydrogen, lower alkyl, lower heteroalkyl, aryl, heteoraryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroalkyi)aryl or-(heteroalkyl)heteroaryL 
10337] In yet other exemplary embodiments, for compounds of classes I- 
XXXI above, R* and/or Ak are each indq)endaatly one of: 

tfiwv <viiw Jw •~>» 



"x). X)- 

[0338] hi yet othCT exemplary embodhnents, for conqwunds of classes I- 
XXXI above, R* and/or Ak are each iiidq)endently one of: 

[0339] In yet other exemplary embodimeats, Sor compounds of classes I- 

XXXI above, R"* and/or Ak are each mdq)endenfly one of. 



[0340] It will also be appxedated ^t for each of the subgroups I-XXXI 
described above, a variety of oQier subclasses are of special interest, indudmg, but not 
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liniited to those classes described above i)-lxx) and classes, subclasses and q>ecies of 
compounds described above and in the examples hetem. 

[03411 Some of the foregoing compovmds can conq)rise one or more 

asymmetric centers, and thus can exist in various isomeric forms, e.g., stereoisomers 
and/or diastereomers. Thus, inventive compounds and pharmaceutical compositions 
tiiCTeof may be in the form of an individual enantiomer, diastereomer or geometric 
isomer, or may be in the form of a mixture of stereoisomers. In certain embodiments, 
the compounds of the invention are enantiopure compounds. In certain other 
embodiments, mixtures of stereoisomers or diastereomers are provided. 
(03421 Furthermore, certain compounds, as described herein may have one or 

more double bonds &at can exist as either the Z or E isomer, unless otherwise 
indicated. The im^ention additionally encon?)asses the compounds as individual 
isomers substantially ftee of oflier isomers and alternatively, as mixtures of various 
isomers, e.g., racemic mixtoires of stereoisomeis. In addition to the above-mentioned 
conqwunds per se, ftas invention also encompasses pharmaceuticaUy acceptable 
derivatives of these compounds and compositions conqmsing one or more compounds 
of flie invention and one or more pharmaceuticaUy acceptable excipients or additives. 
Compounds of the invention may be prepared by crystallization of compound of 
formula (I) under different conditions and may exist as one or a combination of 
polymorphs of compound of general formula (I) forming part of this invention. For 
example, different polymorphs may be identified and/or prepared using different 
solvents, or different mixtures of solvents for recrystallization; by performing 
crystallizations at different temperatures; or by using various modes of cooling, 
ranging from very fest to very slow cooling during crystallizations. Polymorphs may 
also be obtained by heating or melting the compound followed by gradual or fest 
coolmg. The presence of polymoiphs may be detemiined by soUd probe NMR 
spectroscopy, JR. spectroscopy, differential scanning calorimetry, powder X-ray 
difflactogram and/or otiier techniques. Thus, ttie present invention encompasses 
raventive compounds, Ihdr derivatives, their tautomeric forms, their stereoisomers, 
flieir polymorphs, thdr pharmaceuticaUy acceptable salts tiieir pharmaceuticaUy 
acceptable solvates and pharmaceuticaUy acceptable compositions containing them. 

[03431 2) Synthetic Overview: 
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[0344] Tbs practitioner has a a weU-established literature of peptide chemistry 
to draw upon, in combination with the infonnation cantained herein, for guidance on 
synthetic strategies, protecting groups, and other materials and methods useful finr flie 
synthesis of the compounds of this mvention, including compounds containing the 
various R', R^ R\ R\ and R^' substituents and X\ and moieties. 
[03451 The various patent documents and othar references cited herein 

provide helpful background information on preparing compounds similar to the 
inventive compounds described herein or relevant intennediates, as well as 
infonnation on formulation, uses, and administration of such compounds which may 
be of interest 

[03461 Moreover, the practitioner is directed to the specific guidance and 
examples provided in this document relating to various exernplary compounds and 
intermediates thiseof . 

(03471 As desCTibed above, the present invention irovides novel compounds, 

specifically conqwunds having the fi)llowing general structure: 

R- NHR° 

0) 

and pharmaceutically accqptable derivatives tiiereo^ 

wherein R." is hydrogen, an al^hatic, heteroaBphatic, aromatic or 
heteroaromatic moiety, or a nitrogen protecting group, or a prodrug moietjr, or R^ 
taken together with R' or a substituent present on X^ may fimn a cycloh^eroahphatic 
moietjr, 

R' is hydrogen or an aliphatic, hrteroaliphatic, aromatic or heteroaromatic 
moiety, or R', taken together with R^ R^ or a substituent present on R*, may fi)mi a 
cyclohetoroaliphatic moiety, 

R* is an aliphatic, heteroaliphatic, aromatic or heiwoaromatic moiety, or R^ 
taken togetho: witii R' may form a cycloheteroaliphatic moiety, 

X* is -C(=0)-, -S(=0)-, -C(=NH)-, -C(=SK -NC(=OK -NC(=SK -N-C(=N- 
C N)-. -NSCOzK -CHR^'*-, -SO2-. -COO-, -C(=0)C(R''' V. or -SC(=0)- wherein 
each occunraice of R**^ is mdq)aidentiy hydrogen, or an ahphatic, heteroaliphatic, 
aromatic or hetooaromatic moiety; . 
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is an aHphatic, heteroaKphatic, aromatic or heteroaromatic moiety, or R , 
taken together with R', may forai a cydohetcroaliphatic moietjr, 

is hydrogen, halogen, or an aliphatic, hetetoaUphatic, aromatic or 
heteroaromatic moiety, 

r' is hydrogen, halogen, or lower alkyU 

R" is an aliphatic, h^roaliphatic, aromatic or hetraoaromatic moiety, or R , 
taken together with a substituent present on or X^ may form a cycloaliphatic, 
q^cloheteroaliphatic, aromatic, or heteroaromatic moiety, 

is absent, -NR^-, -(CHR^)j-, -NR^Y-, -(CHR'°^)jY- or - 
N(R?°^)CH(R'°^')Y- wherran each oocunrence of R^ is independently hydrogen or 
an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R'^ taken 
together with R® may form a cycloheteroaUphadc moiety, each occurrence of Y is 

O R^^ 

independently ^ ^ ^ wherein, for each independent occurtence of t, 

r'^^ is hydrogen, or an aHphatic, heteroaUphatic, aromatic or heteroaromatic moiely, 
or R'^ or one occurrence of R'^ taken together with R" may form a cycloaUphatic, 
cycloheteroaliphatic, aromatic or heteroaromatic moiety, and wherein each occmrence 
of j and t is indq)endently an integer firom 1 to 4; and 

X' is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, ^=0)- 
, -S(=0>, -C(=NH)-, -C(=S)-, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-, -SO2-, - 
'c(=0)NR'°^-, -C(=S)NR^\ -C00-, -(CHR'^V. -0-. ,CH2NR'°\or ,NR^\ 
wher«n each occurresnce of R'°^ is indepeadently hydrogen, an aKphatic, 
heteroaliphatic, aromatic or heteroaromatic moiety, or R'°* taken together with R* 
may form a cycloaliphatic, cycloheteroalq)hatic, aromatic or heteroaromatic moiety, 

and k is an integer fiom I to 3; 

wherein each of the foregoing alq)hatic or heteroaliphatic moieties may be 

independently substituted or unsubstituted, linear or branched, cyoUc or acycUc, and 

each of the foregoing aromatic, heteroaromatic, aryl and heteroaryl moieties may be 

substituted or unsubstituted. 

[0348] It will be appreciated that for compounds as generally desraibed above, 
certain classes of compounds are of special intaest For example, one class of 
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compounds of special interest includes tiiose conq)oimds wherein the conqjound has 
die steeochonistry as shown in Foimula ([^): 

R- NHR° 

A* r3 F^' 

a*) 

[03491 Another class of compounds of special interest includes those 

compounds wherein R', R° and R^' are eadi hydrogen and the compound has the 
structme as shown in Fonnula (D'): 

V NH2 

(n-) 

[0350] Anothw class of compounds of special interest includes those 

conq)ounds wherein the compound has the stereochemistry as shown in Fonnula 



[0351] In yet another aspect of the invention, methods for producing 

intamediates usefid for the preparation of compounds of formulae (0 and (l*), 
through (he formation of the fiee amino derivatives (I') and (1'*), are provided, 
embodmicnts of said methods bang dq)icted generally in Schemes A and Ai: 

^' V 



R2rsV 



u 



F{2R3V 



r2r3 r^" 




Scheme A 
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f QH 



B 



R2r3 R^' 



R' U 



R2r3 R' 



^2r3 R3' 

(I'A) 



[0352J Alternatively, substituent r'' may be introduced at a later stage in the 

synfliesis, as depicted for example in Schemes A2 and A3: 

R' y . 



RPtNvA^X^B 

R2 R3 



R' M 



R' U 



R2 R» 



r2r3 R^* 



R3 V 



,B 



01 



Scheme A2 



Ijf OH 
RPtNv,^x2^.B 

r3 



R2 R3 



^PiN^^A^Xl^B 
S2r3 R3' 



(I'A) 



SchemeAs 

[0353] In certain onbodiments, the inventive method comprises 

i) providing a conq)Ound having the structure: 

»?' OH 

r2 r3 R^' ; 
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wherein R', R^, R', R^' and are as defined gpneraUy above and in classes 
and subclasses herein, 

R^^ is a nitrogea protectiiig group; 

A is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHC0O-, -CH2NH-, -C(=OK 
-S(-0)-, -C{=NH)-, -C(=S>, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-, -SOr. - 
C(=0)NR'-, -C(=S)MR^ -COO-, -(CHRV. -0-. -CH2NR'- or -NR*-. wherein each 
occurrence of R^ is independently hydrogen, an aliphatic, heteroaUphatic, aryl, 
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(IieteroalkyOaryl, or - 
Oieteroalkyl)heteroaryl moiety, and k is an integer from 1 to 3; and 

B is a protecting group, or an aliphatic, heteroalipbatic, aryl, heteroaryl, - 
(alkyl)aryl or .(a]kyl)heteroaryl moiety, or is -VR*^, wherein V is -0-, -NR°-, - 
C(=0)-, -S(=0)- or -SO2-, wherein each occurrence of R*^ and R° is independently 
hydrogen, a protecting group or an aUphatic, - heteroalipbatic, aryl, heteroaryl, - 
(aliyl)aryl or -(all^l)heteroaryl moiety; 

ii) reacting the compound of step (0 under suitable conditions to generate a 
compound having the structure: 

V 

R2 R3 , 

wherein U is -NHR" or -N3, wherein R*^ is a nitrogen protecting group; 

iii) reacting the compound of step Cii) with suitable reagents to generate a 
compound having the structure: 

R- U 

r2r3 r3' ;and 

iv) reacting the compound of step (iii) with suitable reagents to generate the 
gee amine having the structure : 

R' NH2 

R2r3V 

wherein R', R\ R', R', R'', R'*, X', X^ and X^ are as defined generally above 
and in classes and subclasses hoiein. 
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[03541 In certain embodiments, the presemt invaition «aicompasses methods 
for the preparation of compounds having the general fonnula (^'A), and classes and 
subclasses herein. 

NH2 



R2r3 rS- 



[0355] In certain embodiments, the m^od comprises: 
i) providing a compound having the stractore: 

!jt' OH 
A2r3 V 



wherdn R', R^, R', R^' and are as defined above, 
r'^ is a nitrograi protecting groi^; 

A is absent, -NHCO-, -NHSO2-. -NHCONH-. -NHCOO-. -CH2NH-. -C(=OK 
-S(=0)-, -C(=NH)-, -C(=SK -NC(=^)N-. -N-C(=N-C N)N-, -NS(02)N-, -SO2-, - 
C(=0)NRS -C(=S)NR'-. -C00-, -(CHRV, -CH2NR'- or -NR\ wherein each 
occurrence of R^ is indq)endeDtly hydrogen, an aliphatic, heteroaliphatic, aryl, 
heteroaryl. -(alkyl)aryl, -(alkyl)heteroaryl, -(beteroalky])aiyl, or - 
^et»oalkyi)heteroaryl moiety, and k is an integer from 1 to 3; and 

B is a protecting group, or an aliphatic, heteroaliphatic, aryl, hetHoaryl, - 
(alkyOaryl or -(aDcyl)heteroaryl moiety, or is -VR^, whwran V is -0-, -mF-, - 
C{=Oy, -S(=0)- or -SO2-, wherein each occurrence of R^ and R"* is independaitly 
hydrogen, a protecting group or an aUphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(allcyl)heteroaryl moiety, 

ii) leactiog the compound of Siep (i) under suitable conditions to gsiaale a 
compound having iht structure: 

62 r3 r3' 

wherein U is -NHR'^ or -N3, wherein R" is a nitrogen protecting groi^; 
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iii) reacting tbe compound of step (ii) with suitable reagents to 
conipoimd having the structure: 

R- U 

iv) reacting the conqwund of step Oii) witti suitable reagents to generate the 
free amine having the structure Q.'^y. 



(I'*) 

wherein R', R^ R^ R', R^', R^ X\ and are as defined generally above 
and in classes and subclasses herein. 

[0356] In another aspect of the invention, methods for producing 
intemiediales useful for the preparation of compounds of formulas (^") and (I" ) are 
provided, embodiments of said mefliods brang depicted generally in Schemes A4 and 
As: 



ijl OH 



r' 



R2 R3 



R2 R» 



hi NH2 

r2 r3 ; 

01 



Scheme A4 



t|l OH 



Ijl y 



S2 P? 



^ R3 



A* R» 



Jj» IVIH2 



R2 R3 

(K'A) 



X3' 
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Scheme As 



10357] 



In certain embodiments, the inventive me&od comprises 
i) providing a compoimd having flie structure: 

H OH 




wherein R^ R\ and are as defined above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSOr. -NHCONH-, -NHCOO-, -CS.m-, -C(=0)-. 
-S(=0)-, -C(=NH)-. -C(=S>, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-. -SOr, - 
C(=0)NR'-, -C(=S)NR% -C00-, -(CHRV, -0-. -CH2NR'- or -NR^-. wherein eadi 
occurrence of R^ is independently hydrogen, an aliphatic, heteroaliphatic, aryl, 
heteroaryl, -(alkyl)aryl, -(alkyl)heteroaryl, -(heteroalkyl)aryl, or - 
0)eteroallQi)heteioaryl moiety, and k is an mteger from 1 to 3; and 

B is a protecting group, or an aHphadc, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryi or -(alkyl)heteroaryl moiety, or is -VR^, wherein V is -0-, -NR°-, - 
CX=OK -S(=0)- or -SO2-, wheran each occurrence of R^ and R° is independently 
hydrogen, a protecting group or an aliphatic, heteroaUphaiic, aryl, heteroaryl, - 
(allcj4)aryl or -(alkyl)heteroaryl moiety, 

iO reacting flie con^wund of step (i) under suitable conditions to ^arate a 
conqwund having Ifae structure: 



wherein U is -NHR^ or -N3, \(diercin R" is a nitrogai protecting groiqi; 
iii) reacting the conq)ound of stq» fii) wifli suitable reagents to generate a 





iv) reacting the compound of step p) wilh suitable reagents to generate the 
f[QS amine having &e structure : 
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H NHa 
(£") 

wherein R', R^ R\ R*, X\ and are as defined generaUy above and in 
classes and subclasses herein. 

[03581 In certain enibodimeots, flie presait invention enconqwsses mefliods 
for the preparation of compounds having the general foiraula (I"A), and classes and 
subclasses herein. 

H NH2 

[0359] hi certain embodiments, the method comprises: 
i) providing a congwund having flie structure: 



H QH 



wherdn R*, R', and X^ are as defined above, 
R'*' is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSOr. -NHCONH-, -JffiECOO-. -CHjNH-. -C(=OK 
-S(=0)-, -C(=NH)-, 'C(=S)-. -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-, -SOz-, - 
q=0)NR^-, -C(=S)NR^-, -COO-, -(CHRV, -0-, -CHzNR^- or -NR'-, wherdn each 
occurrence of R^ is ind^endemtly hydrogen, an aliphatic, heteoalq)hatic, arj^ 
heteroaryl, -(alkyl)aryl, i -(aDcyi)heteroaryl, -(heteroalkyQaryl, or 
Oieteroalkyl)heteToaryl moiety, and k is an integer fiom 1 to 3; and 

B is a protecting group, or an ahphatic, heteroalipbatic, aryl, heteroaryl, - 
(alkyi)aryl or -(alkyl)heteroaryl moiety, or is -VR^, wherein V is -0-, -NR°-, - 
C(=0>, -S(=0> or -SO2-, vrbaxm each occurrence of R*^ and R° is independently 
hydrogen, a protecting group or an ahphatic, hetaoahphatic, aiyl, heteroaryl, - 
(alkyl)aiyl or -(alk^)heteroaryl moiety. 



113 



wo 03/106405 



PCT/DS03/18858 



ii) leactmg the compound of step (i) under suitable conditions to generate a 
CQiiq>ound having the structure: 

wherein U is -NHR." or -N3, wherein R*^ is a nitrogen protecting group; 

iii) reacting the compound of step (ii) with suitable reagents to gwierate a 
compound having the structure: 



H U 

^ R* ;and 



iv) reacting the conq)ound of step Cm) with suitable reagents to generate the 



ftee amiue having the structure Qi"*'): 



H NH2 
(I"*) 

wherein R', R^, R^ R*. X', and are as defined generally above and in 
classes and subclasses herein. 

[0360] In certain exeoqjlary embodiments, compounds (and methods of 

synthesis thereof) are provided wherein the compounds having the general fisrmula 
(I"^) as shown in Scheme B below: 
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Ijl OH 
|2 R3 



B 



Jjl O R'^ 



B 



Ijl OH R'^ 
^ R3 



Ijt N3 R«A 

S2 



(ji 9rP3r>«2a 

A2 R3 



H N3 R^ 



B 



R2 R3 



r3 



Ijl yHaR«^ 

R'-Xi^-r-V^xa" 
R^ 
O'A) 



wherein each of X\ RP\ R^ X^ and are as defined above and R" is an 
oxygen protecting groiq>. 

[0361] It will be sq>predated that in certain embodiments, as dq)icted in 

Scheme B, step i) involves providing a oxo-tetrahydro-furan-2-)d (as described in the 
Examples herein). Subsequent ring opening, protection, oxidation and stereoselective 
reduction yields tiie desired compound of provided in step i). Subsequent reduction to 
an azide in step ii) and reaction with a suitable reagent (to yield -X'-R^) is also 
effected. Finally, reaction with a suitable reageaat to generate -X'-R* and deprotection 
yields the desired compound. It will be appredated ttiat a variety of methods can be 
utilized to eJEfect tiiese transfonnations, including those detailed in the ^ecification 
herein, and additional general guidance as also described herein. 

[0362] In certain exemplary embodiments, cona|>oimds (and methods of 

synttiesis thereof) are provided ^iierem the compounds having tibe general fonnula 
(VI') as shown in Scheme C below: 
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¥ 9" H 
^ R3 



hi OH Jf^ 



rp^vV 

R2 R' 



Ijl O (jtP* 



1^ 



IjJ NH2 ^' 



,P4 



R2 R3 



RP2 
^2 R3 



RP2 
62 R3 



RP2 
H HN RP* 
RIX1^^N.^.B 



Rl^^rNv^N^^^R* 



SdiemeC 

[03631 It wiU be appreciated that in certain embodiments, as depicted in 
Scheme C, the inventive method involves providing an epoxide (as described in Ihe 
Examples herein). Subsequent ring opening, protection, oxidation and reductive 
amination yields the free amine shown above. Further protection and deprotecting 
steps and diversification reactions (to yield -X^-R') and -X^-R* the desired 
compound (YIO- It will be appreciated that a variety of methods can be utilized to 
effect these transformations, including those detailed in tiie specification herein, and 
additional general guidance as described herein. 

[03641 Additionally, it will appreciated that compounds having the general 

structures depicted above, wherdn is SOj can be effected using the methodology 
generally described herein and also mefliodology described in 5,585,397, the entire 
contents of which are hereby inooiporatedby refarence. 

(03651 Numerous suitable prodrug moieties, and information concerning their 

selection, synthesis and use are weU known in fte art Examples of prodrug moieties 
of interest inchide, among others, prodrug moieties that can be attadied to primary or 
secondary amine-containing fimctionaHties. For instance, prodrug moieties of interest 
include those that can be attached to gtoup NHR". Examples of such prodrug 
moieties include the following: 
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1-^ 

0— V P For ttie synthesis of the prodrug groups, see Borchardt, R. T. eL al., 

J, Oig, Chem. 1997, 43. 3641-3652. 



V-NHz 

R^=aD natural, 
unnatural amino adds 




Ri « C1-C4 alkyi, cydoalkyi, ox^eSk^, 
aminoatkyl, etc 

s all natural, unnatural amUio acbis 



For the synthesis of tt^ prodrug groups, see 
Zhou, X-X et aL. PCT WO 99/51613. 




For the synthesis of the prodnig groups, see Ezra, A. eL al., 
J. Med, Chem. 2000, 43. 3641-3652. 



R\ P? = an natural, unnatural amino adds 
[03661 The present invention encompasses any prodrc^ fonn of the 

compounds described herein. Althou^ certain oflier exemplary prodrug moieties 
generated from the inv^itive compounds amino ffoup are detailed herein, it vdll be 
q>preciated that the present invention is not intended to be limited to tiiese prodrug 
moieties; raflier, a variety of additional prodrug moieties can be readily identified by a 
person skilled in the relevant art. 

[0367] 3) Pharmaceutical Compositions 

[0368] As discussed above, certain of the compounds as described herem 

exhibit activity generally as inhibitors of aspartyl proteases and more specifically as 
inhibitors of p-secretase enzyme activity, and have the ability to halt or reduce tiie 
production of A (J J&om APP and reduce or eliminate the formation of p-amyloid 
depoats in the brain. Thus, the compounds are useful for treating humans or animals 
suffering ftom a condition characterized by a pathological form of P-amyloid peptide, 
sudi as p-amyloid plaques, and for helping to prevent or delay the onset of such a 
condition. Thus, in certain embodiments, compounds of the invention are useful for 
treating Alzheimar*s disease, for helping prevent or delay the onset of Alzheimer's 
disease, for treating patients witibi MCI (ntild cognitive impairment) and preventing or 
delaying the onset of AMeimer's disease in those \*o would progress fiom MCI to 
AD, for treating Dovm's syndrome, for treating humans ^o have Hereditary 
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Cerebral Hemmorhage with Amyloidosis of the Dutxdi-Type, for treating cerebral 
amyloid angiopaAy and preventing its potential consequences, ie. single and 
recurrent lobal hemoirhages, for treating oflier degenerative dementias, including 
dementias of mixed vascular and degena^ve origin, dementia associated with 
Parkinson's disease, dementia associated with progressive supranuclear palsy, 
dementia associated with cortical basal degeneration, and difiSise Lewy body type 
Alzhdmer's disease. The compounds and compositions of the invention are 
particularly useful for treating or preventing Alzheimer's disease. When treating or 
preventing these diseases, the compounds of the invention can either be used 
individually or in combination. 

[0369] Accordmgly, in another aspect of the present invention, pharmaceutical 

compositions are provided, which comprise any one of the compounds described 
herein (or a prodrug, phannaceutically acceptable salt or other pharmaceutically 
acceptable derivative thereof), and optionally comprise a pharmaceuticaUy acceptable 
carrier, hi certain embodimaits, these compositions optionally further comprise one 
or more additional therapeutic agents. Alternatively, a conq?ound of this mvention 
may be administered to a patient in need thereof in combmation witii the 
admhristration of one or more other therapeutic agaits. For emaplo, additional 
therapeutic agents for conjoint administration or inclusion in a pharaiaceutical 
composition with a compound of feis invention may be an approved agent for the 
treatinent of Alzheimff's Disease, or it may be any one of a number of agents 
undergoing approval in ttie Food and Drug Admmistration that ultimately obtain 
approval for the treatment any disorder suffering fiom a condition characterized by a 
pathological form of p-amyloid peptide. It will also be appreciated that certain of the 
compounds of present invention can exist m free fomi for treatment, or where 
app«>priate, as a phannaceutically acceptable derivative thereof According to the 
present invention, a pharmaceutically acceptable derivative includes, but is not limited 
to, pharmaceuticaUy acceptable salts, esters, salts of such esters, or a pro-drug or otha 
adduct or derivative of a compound of fiiis invention which upon administration to a 
patient m need is cq)able of providing, dixectiy or mdirectly, a compound as 
olhemse described heron, or a metaboUte or residue thereof 
[03701 As used herein, the term "phannaceutically acceptable sair refers to 

tijose salts which are, vdthin the scope of sound medical judgment, suitable for use in 
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contact with the tissues of humans and lower animals without undue toxicity, 
irritation, allergic response and ttie like, and are commensurate wifli a reasonable 
benefit/risk ratio. Phaimaceutically acceptable salts of amines, caiboxjdic adds, and 
other types of compounds, are well known in the art For ensaaiple, SM. Berge, et al. 
describe phannaceutically acceptable sahs in detail in/. Pharmaceutical Sciences, 66: 
1-19 (1977). incorporated herein by reference. The salts can be prepared in situ 
during flie final isolation and purification of the compounds of the invention, or 
separately by reacting a firee base or free acid fimction with a suitable reagent, as 
described generally below. For example, a free base function can be reacted with a 
suitable acid. Furthermore, where the conqjounds of the mvention cany an acidic 
moiety, suitable phaimaceutically accq?table salts thereof may, include metal salts 
such as alkali metal salts, e.g. sodium or potassium salts; and alkaline earth metal 
salts, eg. calcium or magnesium salts. Examples of phannaceutically acceptable, 
nontoxic acid addition salts are salts of an amino groiq) formed with inorganic acids 
such as hydrochloric acid, hydiohromic acid, phosphoric add, sulfinic acid and 
perchloric add or with organic adds such as acetic add, oxalic add, maldc add, 
tartaric add, dtric add, succinic add or malonic add or by using othff methods used 
in the art such as ion exchange. Other phannaceutically acceptable salts inctode 
adipate, alginate, ascori)ate, aspartate, benzenesulfimate, benzoate, bisulfiste, borate, 
butyrate, camphorate, canphorsulfonate, citrate, cyclopentanqpropionate, digluconate, 
dodecylsulfete, ethanesulfonate, fbrmate, fumarate, glucoheptonate, 
glycerophosphate, gluconate, hOTiisulfate, heptanoate, hexanoate, hydroiodide, 2- 
hydroxy-ethanesulfonale, lactobionate, lactate, laurate, lauryl sulfite, malate, maleate, 
malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate, 
oxalate, pahnitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, 
picrate, pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p- 
toluenesulfonate, undecanoate, valerate salts, and tiie like. Representative alkali or 
alkaUne earth metal salts include sodium, hthium, potassium, caldum, magnesium, 
and flie like. Further phannaceutically acceptable salts include, whai appropriate, 
nontoxic ammonium, quaternary ammonram, and amine cations formed using 
countraions such as halide, hydroxide, caiboxylate, sulfate, phosphate, nitrate, 
loweraOgd sul&nate and ar^ sulfonate. 

[0371] Additionally, as used herein, the term "phaimacentically acceptable 

ester" refers to esters that hydrolyze in vivo and mchide those tiiat break down readily 
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in ihe human body to leave flie parent compound or a salt fhereot Suitable ester 
groups include, for example, those derived ftom phannaceutically acceptable aliphatic 
caiboxylic acids, particulariy alkanoic, alkenoic, cycloalkanoic and alkanedioic acids, 
in wMch each aflcyl or alkenyl moiety advantageously has not more than 6 carbon 
atoms. Examples of particular esters include fonnates, acetates, propionates, 
butyrates, acrylates and etiiylsuccinates. 

[03721 Furthermore, the term "phannaceutically acceptable prodrugs" as used 

herem refers to those prodrags of the compounds of the present invention which are, 
>vithin the scope of sound medical judgment, suitable for use in contact with the 
issues of humans and lower animals with undue toxicity, irritation, allergic response, 
and the like, commensurate with a reasomible benefit/risk ratio, and effective for their 
intended use, as well as the zwitterionic forms, where possible, of the compounds of 
the invention. The tarn "prodrug" refers to compounds that are r^idly transfonned 
in vivo to yield Ihe parent compound of the above formula, for example by hydrolysis 
in blood. A fliorough discussion is provided in T. ffiguchi and V. SteUa, Pro-drugs as 
Novel DeUvery Systems, VoL 14 of the A.C.S. Symposium Saies, and in Edward B. 
Roche, ed., Bioreversible Carriers in Drug Design, American Phannaceutical 
Association and Pergamon Press, 1987, bofli of which are incorporated herein by 
reference. 

(03731 As desraibed above, the pharmaceutical compositions of the present 

invention additionally comprise a phannaceutically acceptable carrier, which, as used 
herein, includes any and all solvents, dihxents, or otiier Kquid vehicle, dispersion or 
suspension aids, surface active agents, isotonic agents, thickening or emulsi^g 
agents, preservatives, sohd binders, lubricants and the like, as suited to the particular 
dosage fbnn desired. Remington's Phannaceutical Sciences, Sixteenth Edition, E. W. 
Martin (Mack Publishing Co., Easton, Pa., 1980) discloses various carriers used in 
fonnulating phannaceutical compositions and known techniques for tire preparation 
fhereo£ Except insofer as any convCTtional canier medium is incompatible with the 
compounds of die invention, such as by producing any undesirable biological effect or 
otherwise interacting m a deleterious manner with any otiier component(s) of the 
pharmaceutical composition, its use is contemplated to be witiiin the scope of this 
invention. Some examples of materials which can serve as phannaceutically 
acceptable carriers include, but are not limited to, sugars such as lactose, glucose and 
sucrose; starches such as com starch and potato starch; cellulose and its derivatives 
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such as sodium caAoxymethyl ceMose, e&yl celliilose and ceUulose acetate; 
powdered (ragacanti^ malt; gelatine; talc; exdpienls such as cocoa butter and 
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil, sesame dl; 
oUve oil; com oil and soybean oil; glycols; such as propjdene gjycol; esters such as 
ethyl oleate and ethyl laurate; agar, buffering agents such as magneaum hydroxide 
and aluminum hydroxide; alginic acid; pyrogenfiee water, isotonic saline; Ringer's 
sohition; ethyl alcohol, and phosphate buffer solutions, as well as other non-toxic 
compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well 
as coloring agents, releasing agents, coating agents, sweetening, flavoring and 
perfinning agents, preservatives and antioxidants can also be present in tiie 
composition, according to the judgment of the formulator. 

[03741 Liquid dosage forms for oral administration include, but are not limited 

to, pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions, 
syn^js and dixiis. la addition to the active compounds, the liquid dosage fonms may 
contain inert diluents conunonly used in tiie art such as, for example, watw or oflia: 
solvents, solubilizing agents and emnlsifiers such as ethj^ alcohol, isopiopyl alcohol, 
eth^ carbonate, eOxyl acetate, benzjd alcohol, benzyl benzoat^ propylene glycol, 1,3- 
butylene glycol, dimethylfbnnamide, oik (in particular, cottonseed, groundnut, com, 
germ, olive, castor, and sesame oils), glycerol, tetrahydrofiirfiir)* alcohol, 
polyethylene glycols and fetty acid esters of soibitan, and mixtures tiiereof Beades 
inert diluaits, the oral compositions can also inchide adjuvants sudi as wetting agents, 
emulsifying and suspMiding agents, sweetening, flavoring, and perfuming agoits. 
[03751 Injectable prq)arations, for example, sterile injectable aqueous or 

oleagmous suspensions may be formulated according to the known art using suitable 
dispersing or wetting agents and suspoiding agents. The straile injectable preparation 
may also be a sterile injectable solution, suspension or emulsion in a nontoxic 
parraiterally acceptable diluent or solvent, for example, as a solution in 1,3- 
butanedioL Among the accq»table vehicles and solvents that may be employed are 
water. Ringer's solution, U.SP. and isotonic sodium chloride solution- In. addition, 
sterile, fixed oils are conventionally enqjloyed as a solvent or suspendmg medium. 
For tiiis purpose any bland fixed oil can be enq>loyed inchidmg synflietic mono- or 
diglycerides. In addition, fetty adds sudi as oldie add are used in flie preparation of 
injectables. 
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[03761 The injectable fonnulations can be sterilized, for exanq>le, by filtration 

through a bacterial-retaining filt^, or by incoipoiating sterilizmg agents in the fonn 
of sterile solid compositions which can be dissohred or dispersed m sterile water or 
othCT stotile injectable medium prior to use. 

[0377] In Older to prolong the effect of a drug, it is often desirable to slow the 
absorption of the drug from subcutaneous or intramuscular injection. This may be 
accomplished by the use of a Uquid suspension or crysttdline or amorphous material 
with poor water solubility. The rate of absorption of the drug then depends upon its 
rate of dissolution that, in turn, may depend upon crystal size and crystalline form. 
Alternatively, delayed absorption of a parenteraUy administered drug form is 
accompKshed by dissolving or suspending the dmg in an oil vehicle. Injectable depot 
may form are made by forming microenc£q)sule matrices of the drug in biodegradable 
polymers such as polylactid&iwlyglycoUde. Depending ^xpon the ratio of drug to 
polymer and the nature of the particular polymer employed, the rate of drug release 
can be controUed. Exanq)les of other biodegradable polymers include 
Cpoly(orthoesters) and poly(anhydrides). Depot injectable formulations are also 
prepared by entrapping the drug in liposomes or mioroemulsions which are 
compatible with body tissues. 

(03781 Conqjositions for rectal or vaginal administration are preferably 

suppositories which can be prepared by mixing the compounds of iMs invention with 
suitable non-irritating exdpiails or carriers such as cocoa butter, polyefliylene glycol 
or a si?)pository wax whidi are soUd at ambient temperature but Hquid at body 
temperature and therefore melt in the rectum or vaginal cavity and release the active 
compound. 

[0379] Solid dosage forms for oral administration include capsules, tablets, 

pills, powders, and granules. In such soUd dosage forms, the active compound is 
nuxed with at least one inert, pharmaceutically acc^table excipient or carrier such as 
sodium citrate or dicalcium phosphate and/or a) fillers or extenders such as starches, 
lactose, sucrose, glucose, mannitol, and siUcic acid, b) binders such as, for example, 
caiboxymethylcellulose, alginates, gelatin, polyvinyipyrroUdinone, suoose, and 
acacia, c) humectants such as glycerol, d) dismtegrating agents such as agar-agar, 
calcium carbonate^ potato or t^ioca starch, alginic add, certain siHcates, and sodium 
carbonate, e) sohjtion retarding agents such as paraflSn, f) absorption accderalors 
such as qualemaiy ammonhnn compounds, g) wetting agents sudi as, for exan^le, 
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cetyl alcohol and glycerol monostearate^'li) absoAents such as kaolm and beotDnite 
clay, and i) lubricants such as talc, calcium stearate, magneshim stearate, solid 
polyethylene glycols, sodium laniyl sulfate, and mixtures thereot In the case of 
c^sules, tablets and pills, the dosage fbim may also comprise bufifwing agents. 
[03801 SoUd compositions of a similar type may also be employed as filleis in 
soft and hard-filled gelatin capsules using such excipioits as lactose or milk sugar as 
well as high molecular wei^t polyethylene glycols and the like. The soM dosage 
forms of tablets, dragees, «q)sules, pills, and granules can be prepared with coatings 
and shells such as enteric coatings and other coatings well known in the 
pharmaceutical foimnlating art. They may optionally contain opacifying agents and 
can also be of a composition tiiat they release the active ingredient(s) only, or 
preferentially, in a certain part of die intestinal tract, optionally, in a delayed manner. 
Examples of embedding compositions fljat can be used inchide polymeric substances 
and waxes. Solid oonipositions of a sanilar type may also be enq)loyed as fillers in 
soft and haidrfilled gelatin cqisules using such excipients as lactose or milk sugar as 
well as high molecular wa^t polelhylaie glycols and the like. 
[0381] The active confounds can also be in micro-encqpsulated form with 
one or more exc^ients as noted above. The solid dosage forms of tablets, dragees, 
cq>sules, pills, and granules can be prepared with coatings and shells such as enteric 
coatings, release controlling coatings and othra- coatings well known in the 
pharmaceutical formulating art. In such solid dosage forms the active compound may 
be admixed with at least one inert diluent such as sucrose, lactose and starch. Such 
dosage forms may also comprise, as in normal practice, additional substances oflier 
than inert dUuents, e.g., tableting lubricants and other tableting aids such as 
m^esium stearate and mictocrystalline ceUulose. In flie case of c^sules, tablets 
and pills, ttie dosage forms may also conqprise buffering agents. They may optionally 
contain opacafying agaits and can also be of a composition that fliey release the active 
ingredient(s) only, or prefeiaitially, in a cwtain part of the intestinal tract, optionally, 
in a delayed manner. Examples of onbedding compositions tiiat can be used include 
polymoic substances and waxes. 

[0382] Dosage forms for topical or transdermal administration of a compound 

of this invCTtion include ointments, pastes, creams, lotions, gels, powders, solutions, 
spnys, inhalants or patches. The active componait is admixed under sterile 
conditions wifli a phaimaceutically accq>table carrier and any needed preservatives or 
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bufiera as maybe reqcdieA Ophthalmic fonmilation, eardrops, and eye drops are also 
contemplated as being within tiie scope of this invention. Additionally, the present 
invention contemplates the use of transdermal patches, which have the added 
advantage of providing controHed delivery of a compound to the body. These dosage 
may form are made by dissolving or dispensing the compound in the proper medium. 
Absorption enhancers can also be used to increase the flux of the compound across 
the skin. The rate can be controlled by either providing a rate controlling membrane 
or by dispersing the compound in a polymer matrix or gel. 

[0383] It will also be ^reciated tiiat the compounds and pharmaceutical 

compositions of the present invention can be formulated and employed in 
combination therapies, that is, the compounds and pharmaceutical compositions can 
be formulated witti or administered concurrently with, prior to, or subsequent to, one 
or more other desired ther^eutics or medical procedures. For example, compounds 
of the invention can be used in combination, with each other, or with other ther^eutic 
agents or qjproaches used to treat or prevent the conditions described above and 
heaan. Exemplary agents include, but are not hmited to: acetylcholine esterase 
inhibitors such as tacrine (tetrahydroaminoaaidine, marketed as COGNEX®), 
donepezQ hydrochloride (marketed as Aricept® and rivastigmine (marketed as 
Exelon®); gamma-secretase inhibitors; anti-inflammatory agents such as 
cyclooxygenase H inhibitors; anti-oxidants such as Vitamin E and ginkohdes; 
immunological approaches, such as, for cKsnsple, immunization with A P peptide or 
administration of anti-A p peptide antibodies; statins; and direct or indirect 
neurotropic agents such as Cerebrolysin®, AlT-082 (Emiheu, 2000, Arch. Neurol 
57:454), and other neurotropic agents of the future. The particular combination of 
therapies (therapeutics or procedures) to employ in a combination regimen will take 
into account compatibility of the desired therapeutics and/or procedures and the 
desired therapeutic effect to be achieved. It will also be predated that the therapies 
employed may achieve a desired effect for the same disorder (for example, an 
mvCTtive compound may be administered concunently with another Alzheuner's 
agent), or they may adiieve difBEsrsit effects {e.g., control of any adverse effects). In 
certain embodiments, the pharmaceutical conq)ositions of the present invention 
further comprises one or more additional therq>eutica]ly active ingredients (e.g., 
paUiative). For purposes of die invention, the term "PalUative" refers to toeatment 
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that is focused on the leUef of symptoms of a disease and/or side effects of a 
ther^utic regimen, but is not curative. For example, paUiative tieatmeat 
encompasses painldllers, antinausea medicadons and and-sidaiess drugs. 

103841 4) Research Uses, Pharmaceutical Uses and Methods of 
Treatment 

[0385] Research Uses 

[03861 According to the present invention, tiie inventive compounds may be 
assayed in any of tiie available assays known in the art for identifying compounds 
having protease inhibitory activity. For example, Ihe assay may be cellular or non- 
cellular, in vivo or in vitro, high- or low-throughput format, ete. 
[03871 Itt certain ex«Dq>laiy embodimaits, compounds of tiiis invention were 
assayed for tiidr ability to inhibit aspartyl proteases, more specifically BACE. 
[0388] Thus, in one aspect, compounds of tiiis invention which are of 
particular interest include tiiose vdiich: 
. are inhibitors of aspar^ proteases; 

• exhibit the ability to inhibit BACE (p-secretase enzyme activity); 
. exhibit tiie ability to inhibit A p peptide production; 

. exhibit tiie abihty to halt or reduce tiie production of A P ftom AFP and reduces or 

eliminates tiie fonnation of p-amyloid deposits in the braii^ 
. are useful for treating mammals (e.g., humans) or animals suffering from a 
condition characterized by a pathological form of p-amyloid peptide, such as p- 
amylold plaques, and for helping to prevent or delay tiie onset of such a condition; 
. exhibit a fevorable tiierapeutic profile (e.g., safety, efficacy, and stability). 
[0389] In certain embodiments, con^vmds of the invention are aspartyl 
protease inhibitors. In certain exemplary embodiments, inventive compounds are 
selective BACE inhibitors, hi certain exemplary embodiments, inventive compounds 
have < 10 jiM. In certain tifbsj embodiments, inventive conqwunds have 

i^aceK/^ < 7.5 mM. In certain otho: anbodiments, inventive compounds have 
^f^i^vp < 5 |iM. In certain otiier embodiments, inventive compounds have BACEj-^app 
< 2.5 jiM. In certain other onbodunents, inventive conq>ounds have ^a*^*k<^ < 1 
|iM. hi certain otfwr embodiments, inventive compounds have BACBg^w < 750 nM. In 
certain otiier embodiments, inventive compounds have ^ACEj^app < 500 nM. In certain 
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oflier embodimente. inventive compounds have ^acek^-pp < 250 nM. In certain oilier 
embodiments, inventive compounds have '^'^ < 100 nM. M certain other 
embodiments, inventive compounds have ^^'^ < 80 nM. to certain oflier 
embodimente. inventive compounds have "^KT < 60 nM. In certain oliier 
embodiments, inventive compounds have ^^'^ < 50 nM. hi certain ofter 
embodiments, inventive compounds have ^^KT < 30 nM. hi certain other 
embodiments, inventive compounds have ^^K,"^ < 20 nM. hi certam other 
embodiments, inventive compounds have ^acejt^w < jq nM. 
[0390] In certain embodiments, for compounds of the mvention is > 2 

fold greater than ^Yit''. hi certam other embodiments, for compounds of 

the invention is > 3 fold greater than ^^r'. hi certain other embodnnents, ^^^"^ 
for oompomids of the mvention is > 4 fold greater than bacbj^3pp. ^ certain other 
embodunHits, for compounds of the mvenaon is > 5 fold greater 4an 

'^^'W. In certam embodnnents, for compounds of the invention is > 7.5 

fold greater than In. certam embodhnente, for compounds of the 

mvention is > 1 0 fold greater than bacBj^w. ^ certam embodhnents, for 
compounds of ^ invention is > 25 fold greater than Tn certain 

emboduneots, ^^'^ for compounds of tiie mvention is > 50 fold greater than 
BACBjr^vP certain embodhnents, for compounds of the mvention is > 75 

fold greater than ^K,^. hi certam embodhnents. c««^«pp for compounds of the 
mvention is > 1 00 fold greater than »acej^w in certam embodhnents, '^"^ for 
compounds of the mvention is > 150 fold greater than ^acb^'w. Iq certam 
embodiments. ^^"^ for compounds of the mvention is > 200 fold greater than 
BACEg^app pgrtam embodhnents, for conipounds of flie mvention is > 250 

fold greater than ^^Ki'^. fo certam embodhnents, '^?^ for compounds of the 
mvention is > 300 fold greater than BACEg^app ^ embodhnents, for 

compounds of the mvention is > 500 fold greater than ^ACEg^app ^ ^^^^ 
embodhnents, "^i"^ for compounds of the mvention is > 1000 fold greater than 

[03911 hi certam exemplary embodhnents, mvaitive compounds have ^Cso 

vahKss <10 |iM. In certam other embodhnents, inventive compounds have ^ICso 
values < 7.5 pM. In certam other embodhnents, mventive compounds have '^Cso 
values < 5 nM. In certam other embodhnents, hiventive compounds have ^Cjo 
values < 2.5 jiM. hi certam olhesr embodiments, mventive compounds have ^Cso 
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values < 1 nM, In certain other embodiments, inventive compotmids have ^^teso 
values < 750 nM. In certain other embodiments, inventive compounds have ^ICso 
values < 500 nM. In certain otiier embodiments, inventive compounds have ^ICso 
values < 250 nM, In certain other embodiments, inventive compounds have ^ICso 
values < 100 nM* In certain other embodiments, inventive compounds have ^ICso 
values < 80 nM. In certain other embodiments, inventive compounds have ^teso 
values < 60 nM. In certain other embodiments, inventive compounds have ^'iCso 
values < 50 nM. In certain ofbisr embodiments, inventive compounds have IC50 
values < 30 nM. In certain other embodiments, inventive compounds have ^Cso 
vahies < 20 nM. In certain other embodiments, inventive compounds have ^"iCso 
values < 10 nM. 

[0392] PharmacetOidd Uses and Methods of Treatment 

[0393] As ^scussed above, without wi^ng to be bound by any particular 

theory, certain of the compounds as described herein exhibit activity generally as 
inhibitors of aspartyl proteases and more specifically as inhibitors of p-secretase 
enzyme activity. In certain embodiments compounds exhibit the ability to halt or 
reduce the production of A p from APP and reduce or eliminate the formation of p- 
amyloid deposits in the brain and thus the compounds are useful for treating humans 
or animals suflfering ftom a condition characterized by a pathological form of P- 
amyloid peptide, such as P-amyloid plaques, and for helping to prevent or delay the 
onset of such a condition (e.g., Alzheim^'s Disease). Thus, in certain embodiments, 
compounds of the invention are useful for treating Alzheimer's disease, for helping 
prevent or delay the onset of Alzheimer's disease, for treating patients >wfh MCI 
(mild cognitive impairment) and preventing or delaying the onset of Alzheimer's 
disease in those who would progress ftom MCI to AD, for treating Down's syndrome, 
for treating humans who have Horeditary CCTebral Hemmorhage with Amyloidosis of 
tiie Dutch-Type, for treating cerebral amyloid an^opafhy and preventing its potential 
consequences, le. single and recurrent lobal hemonhages, for treating other 
degenerative dementias, including d^entias of mixed vascular and degenerative 
origin, dementia associated wifli Padmson's disease, dementia associated with 
progressive supranuclear palsy, dementia assodated with cortical basal de^eration, 
and diffuse Lewy body type AMeim^'s disease. The compounds and compositions 
of the invention are particularly useftd for treating or preventing Alzheimer's disease. 
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When treating or prev^rdng these diseases, the compounds of the invention can eidier 
be used izidi vidually or in combination. 

[(B941 In certain embodiments, the method involves the admmistcation of a 
therapeutically effective amount of the compound or a pharmaceutically acceptable 
derivative thereof to a subject (inchiding, but not limited to a human or animal) in 
need of it 

[0395] As desoibed in more detail herein, in certain raibodiments, 

compoimds of the invention are useful as inhibitors of aspartyl proteases. Generally, 
compounds of the invention exhibit the ability to inhibit aspartyl protease enzyme 
activity and thus compounds of the invention generally are useful for the treatment of 
disorders mediated by aspartyl protease enzyme activity. More specifically, 
compounds of the invention exhibit activity as inhibitors of p-^secretase enzyme 
activity and A p peptide production. Thus, in certain embodiments, the preset 
invention provides compounds useful for the treatment of disorders mediated by a 
pathological fomi of p-amyloid peptide, such as p amyloid plaques, and for helping to 
prevent or delay Ifae onset of such a condition. 

[0396] Thus, in certain embodiments, compomids of the inv^on ate useful 

for treating Alzheimer's disease, for helping prevent or delay the onset of Alzheimer's 
disease, for treating patients with MCI (mild cognitive impairment) and preventing or 
delaying the onset of Alzheimer's disease in those who would progress from MCI to 
AD, for treating Down's syndrome, for treating humans who have Hereditary 
Cerebral Hemmorhage with Amyloidosis of the Dutch-Type, for treating cerebral 
amyloid angiopathy and preventing its potential consequences, ie. single and 
recurrent lobal hemonhages, for treating other degenerative dementias, including 
dementias of mixed vascular and degenerative origin, dementia associated with 
Parkinson's disease, dementia associated with progressive supranuclear palsy, 
dementia associated with cortical basal degeneration, and difiuse Lewy body type 
Alzheim^'s disease. The compounds and compositions of the invention are 
particularly useful for treating or prevoitmg Alzheimer's disea^. \^fhen treating or 
preventing these diseases, tiie compounds of the invention can either be used 
individually or in combination. 

[0397] Thus, as described above, in another aspect of the invention^ a method 

for the treatment of disorders useful for tiie treatmCTt (or prev^on) of disorders 
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mediated by a pathological form of p-amyloid peptide, sudi as p amyloid plaques, is 
provided comprising administering a dierapeuticaUy efifective amoimt of a compoimd 
of Formula (I) or (I*). ^ any classes and subclasses of fliese oompomids as described 
herein, to a subject in need thereof It will be appreciated that the compounds and 
compositions, according to the method of the present invention, may be administered 
using any amount and any route of administration effective for the treatment of 
disorders by a pathological form of p-amyloid peptide, such as p amyloid plaques. 
Thus, the expression "effective amount" as used herdn, refers to a sufficient amount 
of agent to inhibit the production of A p peptide, and to exhibit a therapeutic effect 
The exact amount required wiU vary fiom subject to subject, depeuding on the 
spedes, age?, and general condition of the subject, the severity of the infection, the 
particular therapeutic agent, its mode of adminisliation, and the like. The compounds 
of the invention are preferably jfomiulated in dosage unit fi«m for ease of 
administration and uniformity of dosage. The expression "dosage unit form" as used 
herein refers to a physically discrete unit of therapeutic agent qypropriate for the 
patient to be treated. It will be understood, however, that the total daily usage of tiie 
compounds and compositions of tiie present invention will be decided by the 
attending physician within the scope of sound medical judgment The specific 
therapeutically effective dose level for any particular patient or organism will depend 
upon a variety of fectors including the disorder being treated and die severity of flie 
disorder; flie activity of tiie specific compound employed; the specific composition 
employed; the age, body weight general health, sex and diet of the patient; tiie time of 
adminishation, route of adnmushation, and rate of excretion of die specific compound 
en^loyed; die duration of the ti»atinenU drags used in combination or coincidental 
with flie specific compound employed; and like fectois well known in flie medical arts 
(see, for example, Goodman and Giteian's. "The Pharmacological Basis of 
Therapeutics", Tenfli Edition, A. Gihnan, JUaidman and L. limbird, eds., McGraw- 
Hill Press, 155-173, 2001, ^ch is incorporatedherdnbyreference in its entirety). 
(0398) AnotivCT aspect of flie invention relates to a mefliod for irihibiting P- 

secretase activity in a biological sample or a patient, which mefliod conqmses 
administering to flie patient or contacting said biological sample with a compound of 
formula I or a composition comprising said compound. 
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[03991 Furfliennore, after fbnnulation with an appropriate phannaceuticaUy 
acceptable carrier in a desired dosage, the phannaceulical conqiositions of this . 
invention can be admmistered to humans and other aninwls orally, rectally, 
parenteraUy, intracistemaUy, intravaginaUy. intraperitoneaUy, topically (as by 
powders, ointments, or drops), bucally, as an oral or nasal spray, or the like, 
depending on the severity of the infection being treated. In certain embodiments, the 
compounds of the invention may be administered at dosage levels of about 0.001 
mgAcg to about 50 mg/kg, from about 0.01 mg/kg to about 25 mg/kg, or from about 
0.1 mg/kg to about 10 mg/kg of subject body weight per day, one or more times a day, 
to obtain the desired therapeutic effect It will also be appreciated that dosages 
smaller than 0.001 mg/kg or greater than 50 mg/kg (for exan^le 50-100 mg/kg) can 
be administered to a subject In certain embodiments, compounds are administered 

orally or parentorally. 

Treatment Krr 

104001 In other onbodimaits, flie present invtaition relates to a kit for 

conveniently and effectively canying out the methods m accordance witti fte present 
invention, hi gmetal, the pharmaceutical pack or kit comprises one or more 
containers fiUed wifli one or more of the ingredients of the pharmaceutical 
compositions of the invention. Such kits are espedaHy suited far the delivery of soHd 
oral forms such as tablets or capsules. Such a kit preferably inchides a nnmbra: of unit 
dosages, and may also include a card having the dosages oriented in the order of their 
mtended use. If desired, a memory aid can be provided, for racample in the fotm of 
numbers, letters, or other markings or with a calendar iosert, designating the days in 
the treatment schedule in which the dosages can be administtred. Alternatively, 
placebo dosages, or calcium dietary supplements, either in a form similar to or distinct 
from the dosages of the pharmaceutical contritions, can be included to provide a kit 
in which a dosage is taken every day. Optionally associated with such container(s) 
can be a notice in the form prescribed by a governmental agaicy regulating the 
manufectnre, use or sale of pharmaceutical products, which notice reflects approval 
by lUbs agency of manufecture, use or sale for human administration. 



Eqdivalsnts 
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[0401] The repiesentative examples that fbUow are intended to help illustrate 
the invention, and are not intended to. nor should Ihey be construed to, limit the scope 
of the invention. Indeed, various modifications of Ihe invention and many further 
embodiments thereof; in addition to those shown and described herein, will become 
apparent to those skilled in the art from the full contents of this document, including 
the examples which foUow and the references to the scientific and patent literature 
dted herein. It should further be appreciated fliat the contents of those cited 
references are incorporated herein by reference to help fflustrate the state of the art 
[04021 The Mowing examples contain important additional information, 
exemplification and guidance that cm be adapted to the practice of this invention in 
its various embodiments and the equivalents thereof 

Exemplification 

[04031 The compounds of this invention and their preparation can be 

understood fiirther by the exanqjles that illustrate some of Ihe processes by which 
ttiese conqHjunds are prepared or used. It will be appreciated, however, that these 
exanq)les do not limit the invention. Variations of the mvention. now known or 
further developed, are considered to fell within the scope of the present invention as 
desaibed harem and as hCTanafiar clauned. 

[0404] EXAMPLE 1 

[04051 This example describes the enzyme assay for determining the apparent 

Ki of the compounds of the present invention. 

[04061 The BACE enzyme used for inhibition analyses, BACE-HT, was 

produced fiom baculovirus-infected insect cells, and corresponded to the pro form of 

the soluble N-tenninal protease domam (residues 22-454, starting from Ihe N-terminal 

methionme), followed by a short linker and C-terminal 6X ffis tag. 

[04071 Compounds were tested for their abihty to inhibit BACE hydrolysis of 

the intemaUy quenched fluorescent substrate. FS-1 (ErmoUeff et aL, Biochemistry 

39:12450-12456(2000)): 

FSl: NH2-Aig-Glu(EDANS)-Ghi-Val-Asn-Leu- -Asp-Ala-Ghx-Phe-Lys(DABCYL)- 
Arg-COOH 

FS-2: MOCAo-Ser-Ghi-Val-AsnrLeu- .Asp-Ala-Gltt-Phe-Lys(DNP)-Aig-Arg- 
COOH 
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where EDANS is 5-((2-aimnoelhyl)animo)m5)fhalaie-l-sulfonic acid; DABCYL is 4- 
((4-dimeth)daimnD)phaayl)a2o)benzoic add; MOCAc is 7-meliiDxycoiraiaiin-4-yI) 
acetic add; and DNP is 2,4-diii0triphen]dacdic acid. 

[04081 FS-1 and FS-2 coirespond to the Swedish APP P-site sequence, 
flanked by eilher an EDANS or MOCAc fluorophore on the N-tenninus and a 
DABCYL or DNP quaiching gtoiq) near the C-tenninus. In the intact state, the 
DABCYL or DNP groiq) quenches Ihe EDANS or MOCAc (respectively) 
fluorescence by virtue of then close proximity. In the intact state, the DABCYL 
group quenches flie EDANS fluorescence by virtue of Iheir close proximity. Upon 
cleavage at the site mdicated by the arrow by BACE, Ihe quenching is reUeved and 
fluorescence is obsaved using ^excitation ~ 350 nm and ^^mission = 490nin or Xncitaticm = 
328 nm and ?WioD = 440mn (MOCAc). For detennination of apparent inhibition 
constant (Ki^^^ for various inhibitors, the initial rates of FS-1 hydrolysis in the 
presence of various concraitrations of inhibitors were measured and fit to the Morrison 
equation (Williams and Morrison, Mdhods EnzymoL 63: 437-467 (1979)): 

[E]o-[llo-K.^^''+ V(|E](r[l ]o-K.^)^ + 4IEloKi°PP 

V s Vo . — — ~~ 

2[E]o 

where v is the initial rate measured in the presence of [I|o, the inhftitor concentration, 
using an enzyme concentiation [E]o. vo is the initial rate measured in flie absence of 
inhibitor. 

[04091 Inhibitors were resuspended in DMSO and serially diluted in DMSO at 

20x final assay concentration. Conqjound dilutions (5 pL) were transferred to Black 
non-treated 96-well microtiter plates, and resuspended in 85 pL 35.3 pM FSl 
siibstrate in 100 mM sodium acetate buffer, pH 4.5, containing 5.9% DMSO (ie. 10% 
final DMSO in assay). Following brief equilibration to room temperature, flie 
reactions were initiated by the addition of lOpL BACE-HT (lOOnM final 
concentration) and brief mixing. The increase in EDANS fluorescence over time was 
monitored on a Gemini XS fluorometric plate reader using Soflmax: pro software. 
Initial rates were fit to fee Morrison equation and de^omined using Grq)lq)ad 
Prism software. A rqiresentative range of Kj'^s for the compounds is between 1- 
1000 nM The range of Ki^'^'s for prefared compounds is 0. 1-500 nM 
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[04101 EXAMPLE 2 

[04111 This example describes an iUustrative set of ceU-based assays for 

testing the abiUty of the compounds of the present invention to inhibit the secretion of 
the AP peptide from cells expiessmg high levels of the human amyloid precursor 
protein C'APP")- 

[04121 A. representative set of such cells include A-204 rhabdomyosarcoma 

cells, human embryonic kidney 293 cells transiently transfected with APP. Chinese 
hamster ovary cells stably transfected witti APP (CH02B7), and H4 neurogUoma 
cells stably transfected with APP (H4 p695wt). Hie A-204 cells and HEK 293 cells 
were obtained from ATCC. For HEK 293 transient transfections, a pcDNAS plasmid 
containing the human APP gaie was obtained from Invitrogen. and cells were 
transfected with FuGENB 6 transfection reagent (Roche) foUowmg manufecturer's 
protocols. The CH02B7 and H4 p695wt Imes were obtained from Mayo Clinic (/. 
Neurosciettce Methods 108(2): 171-9 (2001)). 

[0413] The foUowing media were used for flieceU lines: DMEM + glucose, 

glutamine, sodium pyruvate, pyridoxine-HCl, antibiotics, and 10% FBS (A-204 cells); 
DMEM + glucose, glutamine, sodium pyruvate, pyridoxine-HQ, non-essaitial amino 
acids, antibiotics, and 10% FBS (HEK 293 cells); Ham's F-12 + antibiotics, 10% 
FBS, and 400 ng/ml Zeocin (CH02B7 cells); and Opti-MEM (lnvitrogen)+ 
antibiotics, 10% FBS, and 500 ngtad geneticin(H4 p695wt cells). 
[0414] M the assay, cells were pre-treated with cOTopounds for 1-2 hours to 
"wash out*» any Ap in the secretory pathway prior to incubation witti compounds for 
the conditioning period required to generate detectable concentrations of Ap. The 
production of secreted AP in cultured cells was monitored by sandwich EUSA. using 
the anti-Ap monoclonal antibodies 6E10 and 4G8 (Signet Laboratories). The 
antibody 6E10 (specific to amino acids 1-17 of Ap) was immobilized to the plate and 
used for capture, and a biotinyiated version of the antibody 4G8 (specific to amino 
acids 17-24 of Ap) was used for detection, via subsequent treatment with Neutravidin- 
horsaadish peroxidase conjugate and development with lumineswait substrate. 
[0415] Cells were plated at 2.5x10^ cells/weU (HEK293 cells in 24 well poly- 

D-lysine coated plate), 1.3 x lO' cells/well (A-204 cells) (48 weD plates) or 5 x 10* 
cells/weU (CH02B7 and H4APP cells) (96 well plates) m qjpropriate media (500 fiL 
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per well for 24 well plates, 300 \iL per well for 48 well plates, 1 50 pL per well for 96 
well plates) and grown at 37° C and 5% CO2 for 16-20 k Media was aspirated and 
replaced with appropriate media plus 0.1% DMSO and various concentrations of 
inhibitors, pr^ared by resuspension of the appropriate volume of a lOOOX solution of 
inhibitor in DMSO with media on a separate plate. Cells and inhibitors were 
incubated for 1-2 hours, followed by aspiration of the media and replacement with 
fresh media solutions having the same concentrations of inhibitors. After a 4-24 hour 
incubation period (depending on ceU type), conditioned media were collected and 100 
jiL of each sample ^plied to wells of Nunc Maxisotp white 96-well plates that had 
been previously coated with 10 jig/mL 6E10 antibody in 50 mM N^COa, (pR 9.0) 
overnight at 4° C, blocked with Superblock in PBS (Pierce Chemicals; PBS*=10 mM 
sodium phosphate + 150 mM NaCl, pH 7 A) for 1 hour at room temperature, and 
washed 3 times in wash buflTer (PBS plus 0.05% Tween 20). Binding was allowed to 
take place overnight at 4 **C, and plates were then washed 8 thnes and treated wiih 
100 pL/y/eU of 10 nM biotinylated 4G8 antibody in binding buflfer (supetblock in 
PBS plus 0.05% Tween 20) for 1 hour at room temperature. Plates were washed 8 
times, treated with 100 jiL/well of 1.5 ^ig/ Neutravidin-horseradish peroxidase 
conjugate (Pierce Chemicals) for 40 minutes at room temperature, washed an 
additional 8 times, and developed with 100 nL/well Supersignal luminescent substrate 
(Pierce Chemicals) for 2 minutes. Luminescence was measured on a Gemini XS 
fluorescence/luminescence plate reader, and translated into Ap concentrations using 
an internal standard curve of known Ap concentrations (AP 1-40 obtained from 
Oncogene). Li gen^, ICso's of the compounds of the present invention range fix)m 
about 5X to about 15X the observed Ki^'s against the BACE enzyme as detennined 
using the method of Example 1. 

[0416] EXAMPLE 3 

[0417] This exanq)le describes pmneability experiments using MDCK ceUs. 

[0418] MDCK cells, derived £x)m canine kidney, w^ obtained fiom 

American Type Culture Collection (ATCC, Rockville, MD). Cells were cultured m 
DMEM medium supplonented with 10% fetal bovine serum, 1 mM sodium pyruvate 
and 0.01 mg/ml gentamicin. Cells were maintained in a humidified atmosphere with 
5% CO^ at 37°C. For transport studies, cells were plated at a density of 50 x 10^ 
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cells/cm^ on 0.4 ]un pore size TransweU™ polyester membranes (Coming. Commg, 
NY). Culture medium was replaced every two days imtil a tight cell monoJayer was 
formed as measured by preliminary R123 permeability measurements. Compounds, 
10 nM, were placed in either the apical or basolateral compartment and the amorail of 
dmg in the opposite chamber was measured using LC/MS/MS or fluorometry. The 
peraieability coefficient was calculated using lie following equation: 

P«PP=(l/ACo)</e/tft 
where A= surface area of the cell nwnolayers, Co is the initial concentration and 
dQ/dt rqiresents the amount of drug flux in a specified time. 



[0419] EXAMPLE 4 

(04201 This example describes phaimacokinetic e}q>eriments for deteamining 
peak plasma and peak brain concmtrations using Adult Swiss Weba: mice. The peak 
brain concentration determination also served as a measure for assessing whether the 
conq>ounds wrae able to cross the blood brain barrier. 

[04211 Adult Swiss Webster mice ware administered compounds via tail vein 

injection. 

Plasma and brain tissue were collected at 0, 0.5, 1, 2, 3, 4, and 8 hrs. Blood was 
collected via cardiac puncture. Subsequoitly, animals wete peifiised intra-cardialiy 
with ice-cold saline; the brain was homogenized in 10 vohunes of ice-cold Tris- 
buffered saline (20 mM Tris, 137 mM NaQ, pH 7.6) and was then fiozen at -20 "C. 
Following extraction, compound concentrations in plasma and brain homogenates 
WCTe measured by LC/MS/MS. Peak plasma and brain concentrations (Cmax) and time 
to achieve these concentrations (Tmw) were measured direcUy fi»m concentration 
versus time profiles. Descriptive phaimacokinetic parameters were calculated using 
the WinNonlin software package (Pharsight Inc., Mountain View CA). Figure 1 A 
and IB are the plasma and brain concentration curves respectively for one of the 
conq)ounds of the present invention (where each data point is an average 
concentration fiom three mice). This compound has amolecular wdgjit of 626, has a 
Ki'^ of about 35 nM wifli a 125 fold selectivity over Cat D, and has an IC50 in cells of 
about 220 nM. 
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[04221 EXAMPLES 

[0423] This example conqiares the biological properties of a hydroxy- 

containing compoimd with an aioiiio-contaiiiiiig compound. The two compounds are 
of the structure 



where R is either OH or NHi. In a suiprisiag and unexpected feding, the amino- 
containing compound possesses several superior biological properties over its 
hydroxy-containing counterpart. 

[0424] As it can be seal in the following Table, the ammo compound is more 

potent in cells, is more selective for the BACE enzyme, and show superior ADMB 
properties than its hydroxy counterpart. 



Componod 


BACEKi 


IC«»(H4 cells) 




% recovery liver microsomes 


R = OH 


150 hM 


2000 nM 


20 nM 


0% at 60 minutes 


R = NH2 


180 nM 


740 nM 


610 nM 


43% at 60 minutes 



[0425] Although both compounds show similar activity against flie BACE 

enzyme (1 80 nM versus 150 nM), the amino conq>ound is significantly more potent in 
cells (740 nM versus 2000 nM). Moreover, the amino compound displays over a 
three fold preference for BACE over Cat D. In contrast, the hydroxy counterpart 
displays a 7.5 fold preference for Cat D over BACE. In addition, although both tiie 
amino and hydroxy compounds were stable in human plasma (100% recovery at 1 
hour), the amino compound is much more stable m liver mi(at)somes than its hydroxy 
count^art 

[0426] These trends appear to be a general phmomenon and have been 

obs^ed in several scaffolds in addition to one exetxxplified above. 
[04271 The Ki far BACE and the ICso determinations were paformed as 

described in Bxsanples 1 and 2 respectively. 

[0428] The Ki determination for Cat D was performed usmg the assay 
conditions derived ftom Haque et al., J. Med Chem, 42: 1428-1440 (1999) and the 
following substrate: 
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DABCYL-GLu-Arg-Me-Phe-Leu-Ser-Phe-Pio-EDANS whore Nle is xwrleucine and 
DABCYL and EDANS are as previously defined. 

[04291 Plasma stability was determined by incubating the compounds in 

human plasma at a concenteation of 1 jiM at 37 °C for 0, 30 and 60 minutes. 
Reactions were stopped by addition of acetonitrile. Protein was precipitated by 
CCTtrifiigation (3000 rpm x 10 min) tiien supematants wae analyzed for remaining 
parent conipound by LC/MS/MS. 

(04301 Metabolic stability was determined by incubating ttie compounds with 

human Uver microsomes (100 jig/ml) in 100 mM Tris bufEer pH 7.4 for 5 minutes at 
37 °C. Metabolic reactions were started by addition of NADPH to ^ve a final 
concenlration of 1 jiM. Reactions were stopped after 30 and 60 minutes by addition 
of acetonitrile. Protem was precipitated by centrifiigation (3000 rpm x 10 min) then 
supematants were analyzed for remaining parent compound by LC/MS/MS. 

[0431] Gena-alDesaption of Synthetic Strategy: 

[04321 According to the presoat invaition, any available tediniques can be 
used to make or prepare the invaitive compounds or conopositions including Aem. 
For example, a variety of solution phase synthetic methods such as those discussed in 
detail below may be used. Altanatively or additionally, the inventive compounds 
may be prepared using any of a variety combinatorial techniques, parallel synthesis 
and/or solid phase synthetic metiiods known in the art 

[04331 It will be appreciated as described below, that a vari^ of mventive 

compounds can be synthesized according to tiie mefliods described herein. The 
starting materials and reagmts used in preparing these compounds are diher available 
fiom commfflcial suppliers such as Aldrich Caiemical Company (Mihvaukee, WI), 
Bachem (Torrance, CA), Sigma (St Louis, MO), or are prepared by methods weU 
known to a person of ordinary skill in Ihe ait following procedures descnTjed in such 
references as Fieser and Fieser 1991, "Reagents for Organic Synlhesis", vols 1-17, 
John Wiley and Sons. New York, NY, 1991; Rodd 1989 ••Chemistry of Caibon 
Compounds", vols. 1-5 and sapps, Elsevier Science Publishers, 1989; "Organic 
Rjeactions", vols 1-40, John Wiley and Sons, New York, NY, 1991; Mardi 2001, 
"Advanced Organic Chemistry, 5th ed. John WUey and Sons, New York, NY; and 
Laiock 1989, "Comprdiensive Organic "nansfonnationsi", VCH Publishers. These 
schemes are merely illustrative of some mefliods by which the conqjounds of fliis 
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invention can be synthesized, and various modifications to these schemes can be 
made and will be suggested to a person of ordinary ddU in the art having regard to 
this disclosure. 

[0434] The starting materials, intermediates, and compounds of this invention 

may be isolated and purified using conventional techniques, including filtration, 
distiUation, crystallization, chromatography, and the like. They may be characterized 
using conventional methods, including physical constants and spectral data. 
[0435] General Reaction Procedures; 

[04361 Urdess motioned specifically, reaction mixtures were stinred using a 

magnetically driven stirrer bar. An inert atmosphere refers to either dry argon or dry 
nitrogen. Reactions were monitored dther by flrin layer chromatography, by proton 
nuclear magnetic resonance (NMR) or by high-pressure liquid chromatography 
(HPLC), of a suitably worked up sample of the reaction mixture. 
[04371 General Work Up Procedures; 

[0438] Unless mentioned specifically, reaction mixtures were cooled to room 
temperature or below then quenched, when necessary, with either water or a saturated 
aqueous solution of ammonium chloride. Desired products w^ extracted by 
partitioning between water and a suitable water-immiscible solvent (ag. ethyl acetate, 
dichlorometiiane, diethyl ether). The desired product containing extracts were washed 
appropriately with water followed by a saturated solution of brine. On occasions 
where the product containing extract was deraied to contain residual oxidants, the 
extract was washed with a 10% solution of sodium sulphite in saturated aqueous 
sodium bicarbonate solution, prior to the aforementioned washing procedure. On 
occasions where flie product containing extract was deemed to contain residual acids, 
the extract was washed with saturated aqueous sodium bicarbonate solution, prior to 
the aforementioned washing procedure (except in those cases where the desked 
product itself had acidic character). On occasions where the product containing 
extract was deemed to contain residual bases, die extract was washed with 10% 
aqueous citric acid solution, prior to the aforementioned washing procedure (except in 
those cases where the desired product itself had basic character). Post washing, the 
desired product containing extracts were dried over anhydrous magnesium sulphate, 
and then filtered. The crude products were then isolated by removal of soh^cnt(s) by 
lotary evq)oration und^ reduced pressure, at an appropriate temperature (gmerally 
less than 45*C). 
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[0439] General Pnrificatioii Procednres: 

(04401 Unless mentioned specafically, chromatographic purification refere to 
flash column chromatography on siHca, using a single solvent or mixed solvent as 
eluent Suitably purified desired product containing elates were combined and 
concentrated under reduced pressure at an appropriate temperature (generaUy less 
than 45°C) to constant mass. Final con^unds were dissolved in 50% aqueous 
acetonitrile, filtered and transferred to vials, then freeze-dried under hi^ vacuum 
before submission for biological testing. 

[04411 Synthesis of Exemplary Compounds: 

[04421 The practitioner has a weU-established literature of amino acid and 

peptide chemistry to draw upon, in combination with tiie information contained in the 
many examples which follow, for guidance on synthetic strategies, protecting groups, 
and oflier materials and methods useful for tiie synthesis of the compounds of this 
invention, mchiding compounds containing the various R°, R\ and R' substituents 
and X', X* and X^ moieties. Described generally bdow, are procednres and general 
guidance for the synthesis of conqwunds as described generally and in subclasses and 
species herdn. In addition, synthetic guidance for the synthesis of amino acid 
derivatives aad peptide analogues (and protease inhibitors more generally) can be 
found in U.S. Patent Nos: 5,585,397; 5,916,438 and 5.413,999; and Published PCT 
application WO 02/02505, the entire conteaits of which are hereby inccnporated by 
reference. A derivative of Formula I, or a phaimaceutically-acceptable derivative or 
salt thereof; may be prepared using any of the available relevant chemical 
transformations, combined with protection and deprotection as desired or required. 
Sudi processes, when used to prepare a derivative of tiie formula I, or a 
phaimaceutically-acceptable salt tiiCTeot are illustrated by tiie following 
rq)iesOTtative exanq)les. The various starting materials are either commCTcially 
available or may be obtained by standard procedures of organic chanistry. The 
prq)aration of such starting materials is described within the accompanying non- 
limiting Examples. 

[04431 Unless otiierwise indicated, starting materials are eitiier commercially 
available, as indicated or are obtained tiirou^ laboratory syntiiesis by anyone 
reasonably familiar with the art 
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[0444] EXAMPLE 6 

[0445] This example desctibes how compounds of Ihe fcxcmula 

H O 

were obtained where P is Boc, Tr, or Fmoc and Ra is substituted or unsubstituted 
alq>hatiic, aryl, or alkylaryl. These amino acids and amino add like confounds were 
either purchased ftom commercial sources or prepared by the procedure described in 
J. Org. Chem. 1999, 64, 3322 as shown in Scheme 1. 



[0446] Sdieme 1. 



OH 



0 UOt-Bu.THF:H^ OvJL ,X/NH,Hp 



UCI.W 



1.1 



1. NaOH, HA reflux ^ o 

2. (Boc)20, Tra or Fmoca p'Nv.^Av. 



^ 1^ 



OH ' Ra 

PeBoc,Tr,orFmoc 



[0447] Treatment of (RJl.)-(-)-pseudoephediine (1 eq) and glycine mefliyl 
ester hydrodiloride 1^(1.3 eq) in THF ("tetrahydio&ran") with Uthium tert-butoxide 
(1.4 eq) worics vp wifli water to afibrd L2. Enolization of 1^ in LiQ (3.2 eq) in THF 
by LHMDS (3.2 eq) and alkylation of RaX affords 13. Hydrolysis of 13 under basic 
condition (NaOH, HjO, refluxed) followed by protection of amine yields the desired 
product 1.4. 

[0448] EXAMPLE 7 

[0449] This exanq)ledesaibes the preparation of a common intermediate 

^ii4]ich was prepared according to Schrane 2 and the procedure below. 
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[0450] Scheme 2. 

U^^l^ , LAH p^N^^X^J^OH TBSa p^N-^^^N^X^TBS 

K ^ 

2.1 " " 

H 9 I H ?« I H ?Msi 

DMPI p'Nv^J^Av^TBS NaBH« pM^^.^'-^.^^X^IBS MsQ p^N.^„>v..,A^OTBS 

" ^ ^ 

2A 2JS 2JB 

^ p^SjtJLoTBS 



[0451] CoEQ)Oiind 11 is prepared by the procedure described J. Am. Chem, 

Soc 2000,i22, 3522, starting with the corresponding N-protected amino acid or N- 
piotected amino acid like compound. Reduction of lactone 2A by LAH C'lithium 
aluminum hydride") gives the corresponding diol 2:2, which is followed by protection 
of the primary alcohol by TBSQ ("/erZ-butyl-dimettiyl silyl chloride") (I eq), and 
imidazole m CH^^Hi to afford compound 23. Oxidation of the secondary alcohol by 
Dess-Martin p^odinane to ketone 2A, and reduction of ketone 2A by NaBKi affords 
alcohol 2^5. Mesylate 1^ is obtained by the treatment of alcohol ^^S with mesjd 
chloride. Addition of sodium azide to the mesylate 2^6 affords conq)ound 1. 



[0452] EXAMPLE 8 

[0453] This example describes an alternate method to make compound 1 

which is made according to Scheme 3 and the pmcedure below. 
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[0454] Schemes. 

P-M^ P-^Y^, o^mmk^ ,^^JJ^ ^-i^- 

^ K n«iU,-7B°C Bhyl pyruvate 

O P 



LAH 

ft^ 2.1NHa ^ 

3^ M 3.5 

3.6 3.7 1 



[0455] Methyl ester 3A is prq)ared by esterfication of the coiresponding N- 

protected amino acid or N-protected amino acid like compound, Ketophosphonate 
32 is made from methyl ester 3J by Claism condensation with litho-dimethyl 
methylphosphonate. Wadsworth-Emmons reaction of ketophosphonate 32 with ethjd 
pymvate affords olefin 3^3, which is followed by reduction by NaBBU to aflFord 
lactone 3^^, Hydrogenation of lactone 3A followed by reduction by LAH gives diol 
M' Protection of primary alcohol gives TBS ether 3,7. Mesylation of 3J follow by 
the addition of sodium azide to flie mesylate affords compound 1 . 

I0456J EXAMPLE 9 

[0457] Hiis example describes anoflio: alternate method to make compound 1 

which is made according to Scheme 4 and flie procedure below. 

[0458] Schemed 

h K ^ h 

4.1 4JZ 4.3 

reft J, Org. Chem 1^1,56, 4823^1826 

4^ 1 
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[0459] Compound 4^ and 43 are prepared bv the procedure described J Org. 

ChenL 1991^5, 4823, starting with the coiresponding N-protected amino acid or N- 
piotected amino add like conqwunA Reduction of ketone 43 by NaBKj, followed 
by hydrogenation gives the corresponding diol ±4. Protection of the primary alcohol 
by TBSCl (1 eq), and imidazole in CH2CI2 affords compound 4^5. Mesylation of 43 
followed by the addition of sodium azide to the mesylate 2^6 affords compound 1. 

[04601 EXAMPLE 10 

[04611 This example describes the synthesis of the following compound. 



which was prepared according to Scheme S and the procedure below. 



[0462] Scheme S. 

p 



y " y y 

'5.1 ' 5.2 

ref. J. Am, Omm. Soo. 2000, 122, 21S22 ^ 



TBSa 

BocT' 



y y 



5.3 5.4 

CMS 



Y„ y y 

5-5 5.6 S.7 



EDO, HOBt DIEA 
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JonesI' reagent ^ H ^ I 

o o = 



,0H 



5.10 



Y 



H N3 I H 9 




HATU. DIEA 
O 



H2.10%PdC 



[04631 a) CompoimdSsl: [3-MelJiyI-l-(4-mefliyl-5-oxo-tetrahydio- 
fimm-2-yl)-butyl]- carbamic acid reit-butyl ester was prepared accwdii^ to flie 
procedure described in J. Am, Chem. Soc. 2000, 122, 3522. 

[0464] b) Prq)arationofS^: A solution of LiAMt (40 mL, 1 M in 

THF) was added dropwise to 5.7 g of [3-Methyl-l-(4-methyl-5-oxo-tettahydio-&ran- 
2-yl)-butyl]-carbamic add tert-butyl ester SJl in 40 ml of THF at 0 "C. The reaction 
solution was wanned to room ten^)erature, stirred for 1.5 h and cooled to 0"*C. A 
solution of 15% NaHS04 in watear was added dropwise to the reaction mbctore untQ 
no further precipitate was formed (6 ml of NaHS04). The resulting solution was 
filtered and concentrated, and product 5,2 (5.4g, 93% yield) was used for next 
reaction without further purification. LCMS: 290(M+1). 

(04651 c) Preparation of 5J: TBSCl(2.82g, 18.8mmol) was added to 

the solution of diol « (5.4g, 18.8mmol) and unidazole (2.6g, 38.2 mmol) in 30 ml 
ofCH2Cl2. After 30 mm stirring, solvent was removed under reduced pressure. The 
reaction mixture was purified by colunm chiomat(^r^hy (40% ether / hexanes) to 
afifonl 6.5g (88% yield) of 53. LCMS: 4a4(M+l). 'H NMR( CDCh)&: 4.7(1H. broad 
s). 3.72(1H, m), 3.6-3.4(3H, m), 3.2( IH, broad s). 1.93 (IH, m), 1.7-1.55 (2H, m), 
1.45( lOH, m), 1.35-125 (2H, m), 0.95-0.85(1 8H, m). 0.04 (6H, s). 
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[0466] d) Prepaialian of 5s4: A solution of Dess-Martin pedodinane 

(5.5^ 13 nunol in 5.5 mL CihPh) was added to a solution of S3 (3.Sg, 8.68 mmol) 
in 30 mL of CH2CI2. After stirring for 15 min, the reaction mixture was purified by 
column (20% ether / hexanes) to afford 5^4 (3.2g, 91%). LCMS: 402(M+1). 
[0467] e) Preparation of 5.5: To a solution of Icetone 5^4 (3.2g, 8.0 

mmol) in 50 mL of MeOH, NaBKj (0.3g) was added at -78 ^C. The reaction mixture 
was stirred for 10 min at -30°C, and was concoitrated under reduced pressure. The 
reaction mixture was thai extracted by ether (3 x 50 mL) water (50 mL), washed with 
brine (SOinL), and concentrated to afford 5^5 C2.6g, 81% yield) as 20:1 ratio of jyw 
and ow/i isomer (determined by ^HNMR). LCMS: 404(M+1). 
[0468] f) Preparation of S.6: Mesyl Chloride (l.lg, 9Jmmol) was 

added to the solution of alcohol 5^ (2.6 g, 6.5imnoi) and triefhylamine (2 mL) in 
chloroform (20 mL) at O^C. The resulting mixture was stirred for 60 min, and 
purified by column chromatogrq)hy (20% efher / hexanes) to afford mesylate 5^ 
(2.5& 80%). LCMS: 482 (M+1). 

[0469] g) Preparation of 5.7: Sodium azide (3.4g) was added to a 

solution of mesylate 5^ (2.Sg) m DMF (''dmietiiylfonnamide") (20 mL). The 
reaction mixture was stirred for overnight at 7S°C and then extracted (ether 
5x50ml7water 50 mL). The combined organic solution was dried, concentrated and 
purified by column chromatography (10%, ether/hexanes) to afford desh^ed product 
5^ (l.OSg, 55%). LCMS: 429( M+1) NMR( CDCh)S: 4.43(1H, broad), 3.77(1H, 
m), 3.63 ( IH, m), 3.49( 2H, m), L85 (IH, m), 1.7-1.6 (2H, m), 1.45( lOH, m), 1.35- 
1.25 (2H, m), 1.0-0.88(1 8H, m), 0.05(6H, s) and syn isomer (0.19g). 
[0470] h) Preparation of 5.8: A solution of 4N HCl in dioxane was 

added to a solution of compound 5j7 in MeOH. After stirring at room temperature for 
60 min, the volatiles were removed by reduced pressure to afford 5^8, which was used 
as is without further purification. 

[0471] i) Preparation of 5,9: Method 1: To a mixture of compound 5.8 

and N,N-dipropyl-isophthalamic acid in DMF, EDC (''l-(3-dimethylaininopropyl)-3- 
eflbylcarbodiimide hydrochloride")/HOBt ("1-hydroxybenzotriazole hydrate">DIEA 
("diisppropyleOiylamine'') was added. Tlie resulting solution was stirred at room 
temperature overnight IN HCl (2 mL) was added to the solution, followed by 
addition of EtOAc (80 mL). Afi^ stirring for 10 min, the organic layer was 
separated, washed with brine, and dried over MgS04. After removal of solvents, the 
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residue was purified by column chromatography to afford 5^. Method 2: To a 
mixture of 5^ and N^-dipropyl-isophthalamic add in CH2CI2, HATU C'2-(1H- 
azabenzotriazole-l-yl)-l,3,3-tetramethyluionium'')/DffiA was added. The resulting 
mixture was stirred at room temperature for 2 h. The volatiles were removed by 
reduced pressure and purified by column chromatography to afford 5^. 
[04721 j) Preparation of SJO: Compound 5^ was oxidized by Jone's 

reagent, after being woriced up and purified by column to give acid 5,10 LCMS: 460( 
M+1) NMR( CD30D)8: 7.92(1H, d), 7.80(1H, s), 7.5-7.6(211, m), 433(1H, m), 
3.59(1H, m), 3.51( 2H, t), 3.22 (SH, t), 2.70 (IH, m), 1.98( IH, m), L80-1.35 (8H, m), 
1.20(3H, t), 1.06-0.9(9H, m). 0,75(3H, t). 

[04731 k) Preparation of 5.11: Method 1: To a mixture of compound 

5.10 and 2-amino-N-benzyl-3-mefliyl-butyranude in DMF, EDC/HOBt/ DIEA was 
added. The resulting solution was stirred at room tempeRtoc overm 1NHC1(2 
mL) was added to the solution, followed by addition of EtOAc (80 mL). After 
stirring for 1 0 min, tiie organic layer was separated, washed witii brine and dried over 
M^S04. After removal of solvents, the residue was purified by column 
chromatography to afford 5,11 . Method 2: To a mixture of 5^ and 2-amino-N- 
benzyl-S-mefliyl-butyramide in CH2CI2, HATU/DIEA was added The resulting 
mixture was stirred at room temperature for 2 h. The volatiles were removed by 
reduced pressure and purified by column chromatogrq)hy to afford 5,11. 
[0474] I) Preparation of 5,12 : Mefliod 1: Compound 5,11 was treated 

witii IM PhMes in THF. The resulting mixture is stirred for several hours until the 
compound is consumed. The reaction mixture is concmtrated and IN HCl is added. 
The resulting mixture is stined overnight 20 % NaOH(aq) is added dropwise until tiie 
solutionreachesapH of 12-13. Method 2: Hydrogenation of compound 5J1 by 10% 
Pd-C in MeOH under hydrogen atmosphere afibrded 5J[2_whidi was purified by 
preparative HPLC. 
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[04751 EXAMPLE 11 

[0476] This example describes the synthesis of the following compound 




which is prepared according to Scheme 6 and the procedure below. 



[0477] Scheme 6. 

iveuU,-78°C ahylPynjvate 



u o CO2B ^ qJ( h 9-% 



z z 2. NsNs 



'"v^-'^OTBS 4NHa H2N>.,J^^X,xO" 
X5 " 6.10 



Boc^ 

EDC,HOBt,DEA 
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[0478] a) Preparation of 62 A solution of dimefliyl 

methylphosphonate 6A (34.1 g, 215.4 mmol) in THF (250 mL) in a nitrogen 
atmosphere vras cooled to -78 to which was added 2.0 M solution of butyl lithium 
(107 mL, 215.4 mmol) via canula in 20 min. The solution was stined at -78 for 
20 min, and a THF (150 mL) solution of W^-Boc-L-phatiylalanine methyl ester (10.0 g, 
35.8 mmol) was slo-wdy added via dropping fmmel. The mixture was stirred at -78 "C 
for Ih. The reaction was ften quenched with 10% AcOH (250 mL) and wanned to 
loran temperature. The solution was ejdracted with EtOAc, and the combined organic 
extracts were washed with saturated aqueous NaHCOs and brine, and dried over 
MgS04. Solvents were evqwrated and excess dimefliyl metby^sphonate was 
removed by rotary evapoTator under high vacuum at 90 "C water baflL The resulted 
oily product containing 5-10% dimethyl methylphosphonate (as sbovm by *H NMR) 
was used without purification. 'H NMR (400 MHz, CDCI3) 6 ppm 1.29 (m, 6 H) 1.35 
(s, 9 H) 2.92 (dd, ^14.24, 8.39 Hz, 1 H) 3.03 (dd, >22.38, 13.73 Hz, 1 H) 3.22 (m, 2 
H) 4.10 (m, 4 H) 4.55 (d, ^.59 Hz, 1 H) 5.38 (d, ^7.88 Hz, 1 H) 7.20 (m, 5 H); 
MS: 422 (MNa^. 

[0479] b) Preparation of Ethyl (5S,2Z>2-methyl-[5-(tert- 

butoxycarbonyl)aminoH-oxo-6-phenylhex-2-enonate 63: A sohition of the crude 
phosphonate 6^ (16.8 g, ca. 35.8 mmol) in THF (100 mL) in a nitrogen atmosphere 
was cooled to 0 "C to which was added 1.6 M sohition of butyilithium (22.4 mL, 35.8 
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mmol) via syringe in 10 min. The solution was stined at 0 "C for 30 min, and ethyl 
pyrovate (7.1 mL, 63.2 nimol) was added slowly. The solvrtion was continued to be 
stirred at 0 *C for 1 h and thai at room temperature overnight TTie reaction was 
queaiched witii saturated aqueous NH4CI (100 mL) and diluted with EtOAc (400 mL). 
The organic layer was separated, washed brine, and dried over MgS04. Solvents were 
evapwated and the residue was purified by colunm chromatogr^hy (silica gel, 
Hexane-EtOAc 5:1) to g?ve oily pure product 63 (9.0 g, {Approximately 70*/o yield 
starting fiom 1). NMR (400 MHz. ACETQNE-D6) 5HBnlJ^l(t,^.12Hz,3H) 
1.33 (s, 9 H) 2.00 (d, ^1.27 Hz, 3 H) 2.86 (m, 1 H) 3.19 (dd, J^13.99, 5.09 Hz, 1 H) 
4.1 8 (q, J^.12 Hz, 2 H) 4.53 (m, 1 H) 6.13 (d, ^7.88 Hz, 1 H) 6.51 (d, J5=l .27 Hz, 1 
H) 7.22 (m, 5 B^; MS: 384 (MNa^. 

[0480] c) Preparation of (5J?)-3-mefliyl-5-{(15)-l-[(tert- 

butoxycaibonyi)aniino]-2-phCTyleaiyl}-2,5-dihydrofinan-2-<ine6s4: To a 
solution of 63 (8.4 g, 23.2 mmol) in MeOH (200 mL) cooled to -78 °C was added 
sodium borohydride (1.7 g, 46.4 mmol). The mixture was stitred and warmed to -15 
"C in 3 h, and kept at the same temperature overnight IN aqueous HCl (100 mL) 
was added to tiie cold reaction mixture, and the volatiles were removed by rotary 
evsqwrator. The resulted mixture was extracted witii EtOAc. The combined extracts 
were washed with saturated aqueous NaHCOs and brine, and dried over MgS04. 
After removal of solvoits, the residue was purified by column chromatography (silica 
gel, Hexane-EtOAc 3:1) to give pure product 6s4 (4.3 g, 58%) and its 5-epimer (3.0 g, 
41%) both as white soUds. 'H NMR (400 MHz, CDCI3) 8 ppm 1.36 (s, 9 H) 1 .88 (s, 3 
H) 2.80 (d, J^.61 Hz, 2 H) 4.05 (m, 1 H) 4.68 (d, .^=8.39 Hz, 1 H) 4.92 (s, 1 H) 6.91 
(s, 1 H) 7.23 (m, 5 H); MS: 340 (Na*). 

[04811 d) Preparation of (3^,5iO-3-mefliyl-5-{(lS)-l-[(tert- 
butoxycarbon^)anjino]-2-phenylethyl}-tetrahydn>fiiran-2-oiie 6^: Lactone 6A (3.5 g, 
11.0 mmol) was dissolved in THF (300 mL), to vAich 10% Pd/C (350 mg) was 
added. The mixture was stiped undrar an atmosphere of Hj (balloon) for 5 h, followed 
by fittration and concentration in vacuo to provide product (3.5 g, 99%) as white 
solid. ^H NMR (400 MHz, CDCI3) 5 ppn 1.26 (d, ^.12 Hz, 3 H) 1.35 (s, 9 H) 1.71 
(m, 1 H) 2.42 (m, 1 H) 2.64 (m, 1 H) 2.87 (m, 1 H) 3.01 (m, 1 H) 3.92 (m, 1 H) 4.25 
(m, 1 H) 4.46 (m, 1 H) 7.24 (m, 5 H); MS: 342 (MNa"). 
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[0482] e) Pr^aiadon of (253i{,SJ£>2*teil-biitoxycarbonylamiDC>-l^ 

phenyl-5-methylhexan-3,6-diol 6^6: To a solution of 6^ (3.5 g, 1 1.0 mmol) in THF 
(SO mL) cooled to 0*^0^^ added 0.5 MLiAlH4 in DMB (22^ ll.Ommol). The 
mixture was stirred at 0 ®C for 0.5 h and wanned to room ten^>erature. The mixture 
was stirred mitil TLC indicated that the reduction was completed. The mixture was 
cooled to 0 ^'C and IN NaHS04 (30 mL) was added slowly. After stirring for 30 min 
at room temperature, the mixture was extracted with EtOAc. The combined extracts 
were washed with saturated aqueous NaHCOs and brine, and dried over MgS04. 
After removal of solvents^ the residue was purified by colunm cbromatogr^hy (silica 
gel, Hexane-EtOAc 1:1) to yield pure product 6^ (2.7 g> 76%) as white solid. 
NMR (400 MHz, CDCI3) 8 ppm 0.82 (d, ^.61 Hz, 3 H) 1.19 (s, 9 H) 1.26 (m, 1 H) 
1.41 (m, 1 H) 1.75 (m, J^15.13, 5.72 Hz, 1 H) 2.46 (dd, J^13.61, 10.05 Hz, 1 H) 2.93 
(dd, ^13.73, 3.05 Hz, 1 H) 3.30 (m, 2 H) 3.50 (m, 2 H) 7.10 (xn, 5 H); MS: 324 
(MH*). 

[0483] f) Pi^jaration of [(I5,ZR,4ii)-l-Benzyl-5-(tert-butyl-dimetbyl- 

silanyloxy)-2-hydroxy-4-methyl-pen1yl]-carbamic acid tert-butyl ester 6^:To a 
solution of 6s6 (1.0 g, 3.10 mmol) in CH2CI2 (15 mL) was added imidazole (422 n^ 
6.20 mmol) and TBSCl (578 mg, 3.72 mmol) sequentially at 0 ^^C. After stirring at 0 
for 1 h, H2O (10 mL) was added to quench the reaction. The organic layer was 
separated and the aqueous layer was extracted with CH2CI2. The combined CH2CI2 
solution was washed with H2O and dried over MgS04. After removal of solvents, the 
residue was purified by column chromatography (silica gel, Hexane-EtOAc 3:1) to 
afford pure product 6/7 (134 g, 98%) as a white solid. NMR (400 MHz, CDCI3) 5 
ppm 0.08 (s, 6 H) 0.87 (d, >6.87 Hz, 3 H) 0.91 (s, 9 H) 132 (s, 9 H) 1.49 (m, ^.36 
Hz, 2 H) 1.80 (m, 1 H) 2.77 (m, 1 H) 2.89 (m, 1 H) 3.40 (m, 1 H) 3.58 (dd, ^10.05, 
4.20 Hz, 1 H) 3.68 (s, 1 H) 3.81 (s, 1 H) 4.18 (m, J=1233, 4.96 Hz, 1 H) 4.78 (d, 
J^8.65 Hz, 1 H) 721 (m, 5 H); MS: 438 (MH*), 460 O^a^. 
10484] - g) Preparation of Mefiianesulfonic acid (li?,25,4J?>Hl-tert- 
butoxycatbonyl-amino-2-pheayl-^thyl)-4-(tart-butyl-dimethyl-^ 
butyl ester 6,8:To a solution of 6J (1.2 g, 2.7S mmol) in chloroform (10 mL) was 
added triethylamine (0.8 mL, 5.5 mmol) and MsCl C'mesyl chloride") (0.32 mL, 4.12 
nmiol) sequentially at 0**C. AfterstiningatO °Cfor 1 h, 1 NHC1(5 mL) was added 
to qu^ch the reaction. Tlie organic layer was separated and the aqueous layer was 
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extracted with CHaCfc. The combined CH2CI2 solution was washed with H2O and 
dried over MgS04. After rranoval of solvents, the residue was purified by column 
chromatography (silica gel, Hexane-EtOAc 3:1) to afford pure product 6^ (1.34 g, 
95%) as colorless oil. 'H NMR (400 MHz, CDCI3) 5 ppm 0.04 (s, 6 H) 0.88 (m, 12 H) 
1.32 (s, 9 H) 1.37 (m, 1 H) 1.79 (m, 1 H) 1.95 (m, 1 H) 2.66 (dd, >13.22, 10.68 Hz, 1 
H) 2.90 (dd, >=1424, 4.83 Hz, 1 H) 3.03 (s, 3 H) 3.40 (m, 1 H) 3.52 (m. 1 H) 4.16 (s, 
1 H) 4.87 (d, >8.65 Hz. 1 H) 4.96 (d, >=9.16 Hz, 1 H) 7.23 (m, 5 H); MS: 515 
(MNa*). 

[0485] h) Preparation of [(lS,2S,4R)-2-Azido-l-benzyl-5-(tert-butyl- 
dimethyl-silanyioxy)-4-mefliyl-pentyl]-caibamic acid tert-butyl ester 6^: Mesylate 
6.8 (1.34 g, 2.60 mmol) was dissolved m anhydrous DMF ^00 mL). To this stirred 
solution was added NaNa (2.50g, 39.0 mmol). The mixture was heated to 60 wifli 
an oil bath and stirred at this temperatoie fijr 8 h. The solvent was evaporated in 
vacuo and tiien H2O (20 mL) was added to ^ssolve Ac solid. Tie solution was 
extracted witii ether, and flie combined extracts were dried over MgS04. After 
removal of solvents, tiie residue was purified by column chromatography (silica gd, 
Hexane-EtOAc 10:1) to afford pure product 6s9 (0.72 g, 60%) as colorless oil. *H 
NMR (400 MHz. CDCI3) 5 ppm -0.05 (s, 3 H) -0.03 (s, 3 H) 0.74 (d, >6.87 Hz, 3 H) 
0.84 (s, 9 H) 1.39 (s, 9 H) 1.43 (m, 1 H) 1.63 (m, 1 H) 1.73 (m, 1 H) 2.75 (dd, 
>13.61, 8.77 Hz, 1 H) 2.92 (m, 1 H) 3.37 (m, 2 H) 3.53 (t, .^=7.12 Hz, 1 H) 3.91 (q. 
J^.22 Hz, 1 H) 4.65 (d, .^=9.66 Hz, 1 H) 7.25 (m, 5 H); MS: 485 (MNa"). 
[04861 i) N-[(lS,2S,4R>2-Azido-l-benzyl-5-hydroxy-4-methyl-pentyl]- 

^PJ^-dipropyl-isophlhalamide(6.11): Azide 6:9 (109 mg, 0.24 mmol) was 
treated with 4N HCl in dioxane (5 mL). After stirring for 1 h, the mixture was 
concentrated in vacuo and the resulting crude product 6^10 was used for the next step 
without purification. To a solution of the crude con^wund 6M in DMF (1 mL) was 
added NJ^-Dipropyl-isophthalamic add (58 mg, 024 mmol), diisopropylethylamine 
(03 mL. 1.42 mmol), HOBt (54 mg, 0.35 mmol) and EDC (68 mg, 0.35 mmol) 
sequmtially. The mixture was stirred at room teir^jerature &r 8 h. INHQ^mL) 
was added to tiie mixture, followed by addition of EtOAc (80 mL). After stirring for 
10 min, the organic layer was separated, washed wifli brine and dried over MgS04. 
After removal of solvents, tfie residue vras purified by cohnnn diromatogr^y (alica 
gel, CH2a2-MeOH 19:1) to afford pure product 6^11 (1 13 mg, 81% starting fiom 6^9) 
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as colorless oU. 'H NMR (400 MHz, CD3OD) 5 ppm 0.60 (t, J=^.\2 Hz, 3 H) 0.81 (d, 
^.61 Hz, 3 H) 0.89 (t, ^7.25 Hz, 3 H) 1.32 (m. 1 H) 1.43 (m, 2 H) 1.64 (m, 3 H) 
1.75 (m, I H) 2.84 (m, 1 H) 2.94 (m, 1 H) 3.06 (m, 2 H) 3.32 (m, 4 H) 3.61 (m, 1 H) 
4.41 (m, 1 H) 7.06 (m, 1 H) 7.16 (q, ^.46 Hz, 4 H) 7.40 (m, 2 H) 7.55 (s, 1 H) 7.67 
(d, ^7.12 Hz. I H); MS: 480 (MH*). 

[04871 j) Preparation of 6.12 : To a solution of 6.11 (57 mg, 0,12 

mmol) in acetone (1 mL) was added Jones' reagent (2.7M, 88 jiM, 0,24 mmol). After 
stining at room tempetature fiat 20 min, iPiOH (40 pL) was added. Stirring was 
continued for 10 min and the reaction mixture was diluted with acetone (20 mL), 
followed by filtiation over celite. TTie solution was dried (N£bS04) and concentrated. 
The resulted crude product 6.12 was used for next stqp witiiout purification. 
[04881 k) Preparation of N-{(lS,2S,4R>2-Azido-l-benzyl-4-[(lS)-l- 
baiqrlcarbamoyl-2Hnefliylijropylcarl)amoyl]-pentyl}-N',N'KJipropyl-i 
6.13 : To a DMF (0.5 mL) solution of tiie crude add 6ja ^ mg, 0.05 mmol), was 
added 2-amino-N-bMizyl-3-methyl-butyramide (20 mg, 0.075 mmol), 
diisopropylethylamine (0.1 mL, 0.45 mmol) and HATU (38 mg, 0.10 mmol) 
sequentially. The mixture was stirred at room temperature for 2 h, and Ihen purified 
by HPLC to provide pure product 6J3 (26 mg, 76% starting fiom 6.11') as white 
solid. ^H NMR (400 MHz, CD3OD) 5 ppm 0.57 (t, J=135 Hz, 3 H) 0.76 (m, 6 H) 
0.87 (t, J^7.25 Hz, 4 H) 0.98 (d,.^.61 Hz, 3 H) 1.41 (m, 3 H) 1.59 (m, 2 H) 1.90 (m. 
2 H) 2.66 (m, 1 H) 2.79 (dd, .^13.73, 9.66 Hz, 1 H) 2.94 (dd, .^13.99, 5.60 Hz, 1 H) 
3.03 (m, 2 H) 3.22 (s, 1 H) 3.36 (m, 3 H) 3.99 (d. .^=7.63 Hz, 1 H) 4.25 (s. 2 H) 4.40 
(s, 1 H) 7.10 (m, 10 H) 7.38 (q, J^7.97 Hz, 2 H) 7 J3 (s, 1 H) 7.65 (d, ^.87 Hz. 1 
H);MS:682(MH*). 

[04891 1) N-{(lS,2S,4R)-2-Amino-l-benzyl-4-[(lS)-l-benzylcarbamoyl- 

2-metiiyl-piop3dcaibamoyl]-pea]tyl}-hP,N'-dipropyl-isophthalamide 65I4: To a 
solution of compound 6jl3 (19 mg, 0.0279 mmol) in MeOH (5 mL) 10% Pd-C (6 mg) 
was added. The mixtuce was stirred under an atmosphere of Hz f«M- 30 min, followed 
by filtration and concentration. The resulted crude product was purified by 
preparative TLC to afford pure product £14 (16 n^ 88%) as a white solid. ^HNMR 
(400 MHz, CD3OD) 6 ppm 0.61 (t, ^7.25 Hz, 3 H) 0.76 (d, J=6.6\ Hz, 6 H) 0.88 (m, 
4 H) 0.98 (d, X.87 Hz. 3 H) 128 (m, 1 H) 1 .42 (m, 2 H) 1 .62 (m, 2 H) 1.79 (m, 1 H) 
1.91 (m, 1 H) 2.65 (dd, .^14.62, 6.23 Hz, 1 H) 2.75 (m, 2 H) 2.91 (m. 1 H) 3.07 (m. 2 
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H) 3.37 (m, 2 H) 4.00 (d, ^.38 Hz, 1 H) 4.27 (m, 2 H) 7.05 (t, J^7.12 Hz. 1 H) 7.16 
(m, 9 H) 7.40 (m, 2 H) 7.58 (s, 1 H) 7.71 (d, >7.38 Hz, 1 H); MS: 656 (MH*). 



[0490] EXAMPLE 12 

[0491] The example desaibes the synthesis of compounds of the structure 



[0492] These connrpounds aie prepared accoiding the proceduie of Example 1 0 
or Example 1 1 except for using oAer amino adds and amino add like compounds of 



H ^ 

V 



(Example 10) or 



Boc-'^Y^H 
fhefoimula ^ as a reagent instead of 

H O 

Sample 11). Dhistiative examples ofamino adds and amino 
acid like compounds and Ihdr corresponding final products are sbom in Table 1 



[0493] 



Table 1 



Reagent 
H ^ 


Final Product 

F 


H ° 
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Reagent 


Final Product 


H ^ 


1^ 

p 


H 5 




H ° 
BoC'^V^OH 

F 


r 


H ^ 


o o 0 ^ » 


H ° 
Boc^'^V^H 

F 


0 O 0 ^ H 
F 


H ^ 

"a 




0 

Boc" V^OH 


o 0 "'"^l^ ^ ^ " 
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Reagent 
H O 


Final Prodnct 


H ^ 


CI 


H ° 
BoC^'^N^OH 


o o ->^s 0 ^ " 


H ^ 
Boc-''^nAoh 


o o o ^ " 


H ° 
Botf''*'vAoH 




H ^ 




boc''**nAoh 


^y^^y^^y^kTI 

O O -v^s O ^ " 


H ° 
Boc-'^V^H 

'Tj 


^Y^"y^"y^n-~Y^ 

"/> 
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Filial Product 


H ^ 






V 






H J 

\ 


A 


H ° 
BoC'^V^H 

Y 


S fll H yHzf H O 


H ^ 


^ fli H yHai H 9 
O O ^^^j^ ° " 



[0494] EXAMPLE 13 

[0495] This example describes the synthesis of the following compound 




which was prepared accordmg to the procedure in Example 10 except for using 4^ 
fluroanaliDeiiisteadof2-amino-N'benzyl-3-methyl-butyramid MS 
(M+H*)527. 



156 



wo 03/106405 



PCT/DS03/188S8 



[0496] EXAMPLE 14 

[04971 Tins example desOTbes&esynlbesis of compounds of the stm^ 

[04981 Hiese compounds are prepared according the procedure in Exan^le 13 
except fotr using amino acids and amino acid like conqwunds of Uie fiannula 



6 O Ra O 



H 



H 



Boc' 



Boc''"V'^OH 

Ra instead of ^ • niustratrve examples of amino adds and 

amino acid like compounds and their corresponding final products are shovra in Table 
2. 



Reageat 

H ^ 


Final Product 

U 


H ° 


F 


H ° 

"a. 




H ° 


V 

F 
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Reagent 


Final Product 


H 0 

■ "PO 




H O 


1 


H 9 




H ° 


1 

0 0 -^o 

F 


H ° 
Boc^'^S^H 




o 


j 


H ° 

Botr'^V*'^ 




H ° 





158 



wo 03/106405 



PCT/US03/18858 



Reagent 


Fmfll Product 

M Willi 1 1*- 1 


H ° 


o o o 


H ° 

"TO 




H ° 
Boc^'^V^OH 


O O o 'l.^.^^kp 


H 0 

"I) 


a o --^s o 


H ^ 
Boc^**^^^H 


o o v^o 0 Kfi^p 


H ° 
Boc-^>AoH 


o o 0 Ki^p 
\ 


H ° 


o o -^^^ o j 


H ° 
Boc-'^V^H 

X 


S H H 

o o o 
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Reagent 

H ^ 

1 


Final Product 

1 H 1 H 

0 0 V 0 K^f: 

A 


H J 

V 




H J 

X) 


1 1^ H NH2. H 

o o "'^i^ ° 


Boc 0 




Boc 0 

11 

a 





[0500] EXAMPLE 15 

[O5011 This example desoribes the synthesis of the following compound 




which was prepared accoidixig to the procedure in Example 10 except for using 
isobutylamine instead of 2-amino-N-benzyl-3-mefhyl-bir^^ MS 
(MH*)489. 
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[0502] EXAMPLE 16 

[O503J This example describes Hie syntJiesis of compomds of the structure 



H NH2 • H 

6 6 Sa o 
[0504] Tteseconqwimds are prqwredaccordmg to &e procedure in Example 
15 excqjt for using amino adds and amino add like compounds of the formula 



H 



Boc^'^V^OH 



BoC 'V "O" 

instead of ' • Illustrative examples of amino acids and 

amino add like compounds and their coTrespon(fing final products are shown in Table 
3. 



[0505) 



Tables 



Reagent 

H ° 


Filial Product 
0 0 i^o 


H f 


O 0 \ o 
F 


H ° 




H ° 

F 


0 o^^o 

F 
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Final Product | 


H ° 
BoC^'*>AoH 




H ^ 


1 

S H NH2 . H 1 

F 


H ° 
Boc''''V^H 




H ® 


1 1 

° " ;x?° 


H ° 




— g— - 


1 1 

S H f H 1 


H ^ 
Botf''*V^H 




H ° 
Boc-'^V^H 


° °^XX 1 
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H ° 

1 


Final Product 
0 o 


> ° 


H J 
BoC^'^V%H 




H J 

1 So 


O O >w rk O 


1 H ° 

1 




H ^ 

So 


0 0 o 


H ° 

So 


O ^ r\ O 


H 9 
Boc-^V^OH 




H ° 


O 0 <^ 0 


H ° 

X 
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Reagent 

H J 

1 


Final Produrt 

S H NH, 1 H 1 


H ° 

Y 




H ° 


O O ° 



(05061 
[0507] 



EXAMPLE 17 

Hiis exanq)le describes tibe synthesis of Ihe following con^imd 




vAicA was jHBpared aMX)iding to the procedure in Example 10 except forusing 
cyclopropyl-methylamine instead of 2-amino-N-ben2yl-3-methyl-butyiamidein step 
k. 



[OS08] EXAMPLE18 

[05091 This exanqjle describes fte synthesis ofconqxjxinds of the structure 

O O. Ra O 

[0510] These compounds are prepared according the procedure in Example 17 

except for using ammo acids and amino acid like compounds of the formula 

H O 

H O BoC-^Y^" 

instead of I . Illustrative examples of amino acids and 
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amino acid like compounds and flieir coiresponding final products are shown in Table 
4. 

[05111 Tabic 4 



Reagent 

H ^ 


Final Product 

1 


H 0 


1 

° ° V 

F 






H ^ 

F 


F 


H O 


1 


H ° 

F 


F 
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"* 


Final Product 


H ^ 




H ° 
Boc^'*nAoH 

F 


F 


H ^ 


1 r***^ H tf'^Z 1 H A 
0 


o 


1 

O 0 ^^0 


H ^ 




H 9 


CI 


H ° 


0 0 K^s 0 


H ° 
Boc-'^>AdH 


o o 
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Reagent 




H 9 


O O Vrt o 


H ° 


0 O 


H *^ 




H 0 


I 1**^ H f H A 

V " So ° 


H ° 
Boc-^^H 


O 0 o 


H ° 


o o o 


H 9 
Boc-'^V^OH 

X 


° ° X ° 


H ^ 
Boc^''^^^H 
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Reagent 


VbkBi Product 


H 9 

V 


0 O \^ o 



[0512] EXAMPLE 19 

[05131 This esxample describes the synthesis of flie following compound 




v^di was piq>aied according to the procedure in Example 1 0 except for using 2- 
e&yl-butylamine instead of 2-amino-N-ben2yl-3-methyl-butyramide in step k. 



[0514] EXAMPLE 20 

[0515] This example desmbes the syn&esis of compounds of the structure 




[0516] These compoimds are prepared according the procedure in Example 1 9 

except for using amino acids and amino acid like compounds of the formula 



Boc 



H O 



OH 



instead of ' • Illustrative ©camples of amino adds and 

amino acid like compounds and their corresponding final products are shown in Table 
5. 
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Amino Acid 

K ^ 


Final Product 

1 

p 


H { 




o 

V 


1 


H ° 




H ° 




H ° 


o o v^s o 


H ° 


O O » 0 


H ° 


O O Vrj O 
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Amino Acid 

H ° 


f iHaI Jr rufiuci 

0 o i^^o 

^^^^ 


H ° 


0 o V^s, 0 


H ° 




H ° 


S 1*^ H H 
O 0 Vj.^ o 


H ^ 
Boc-^^^^H 

s 


o o o 


H ^ 
Boc-''*V^OH 

X 




H 0 
Boo'-^V^H 


A 
La 


H ° 
Boc-'^V^OH 

V 


o o o 
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[0S18] EXAMPLE 21 

[0519] This example describes the syn&esis of the following compound 



o O 



which was prepared according to the procedure in Example 10 except for using 
cyclohexyl-methylamine instead of 2-aimno-N-benzyl-3-methyl-b\ityramide in step k. 

[0520] EXAMPLE 22 

[0521] This example desoibes the synthesis of compounds of the structure 




O Ra O 

[0522] These compoimds aie prepared accoiding the procedure in Example 21 

except for using amino acids and amino acid like compounds of tibie formula 

H O 

H 9 Boc-'^V^OH 
Boc'''*'v'^OH 

instead of ■ . Illustrative examples of amino acids and 

amino acid like conqx>unds and their conesponding final products are shown in Table 
6. 



[0523] Table 6 



Reagent 
H 9 
Boc-''*V^OH 


Final Product 


H ^ 

F 


O 0 1 o 
F 
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Final Product 


H ° 


° °to: 


H ® 
BoC'^V^H 


° ° to° 

F 


H J 

to 


° °to° 


H ^ 

F 


1 

S H NH2. H 


H ^ 

to. 


S 1^ H NH2, H 

° "tou 


H ^ 

to 

F 


1 

°"to° 

F 


H 9 
Boc'^V^OH 





173 



wo 03/106405 



PCT/OS03/18858 



Reagent 


final Product 


K X 

Bos' V^OH 


1 


H ° 


S H NHj , H 


H J 
Boc'^N^OH 




H ^ 
BocT'^V'^ 


1 H NH2. H 


H ^ 
Boc-^^^^ 




H J 
Boc^'^V^OH 


o o 0 


H ° 
Boc-''^V^H 


S H . H 

0 o t^o 


BoC^V^OH 




1> 
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Reagent 


1?iTifl1 Prodnct 

M* llEaMA A ■ law* 


H ^ 


0 0 V^o o 


H ° 


S 1^ H tfH^i H 

O O O 


H 0 

> 




H ^ 

X 


° ° X ° 


H ^ 
Boc-'^V^OH 

1 


S r*^ H NH2, H 


H ° 
Boc-^V^H 

V 


O O o 



[05241 EXAMPLE 23 

[05251 This example describes iJie synthesis of Has following compound 




vMch was prepared accordii^ to the procedure in Example 10 excqrt for using 
cydopentyl-methylamine instead of 2-amino-N-ben2yl-3-methyl-butyramide in step 

k. 
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[0526] EXAMPLE 24 

[0S27] This ^cample describes the synthesis of compounds of the structure 

O O k^ O 

[0528] These compounds are prepared according the procedure in Example 23 

except for using amino adds and amino acid like compounds of the formula 

H O 

H O Boc-'^Y'^OH 

Ra instead of ' . Illustrative examples ofamino acids and 

amiao acid like compounds and their corresponding final products ate shown in Table 
7. 



[0529] Table? 



Reagent 


Final Product 


H I 




H ^ 

F 


0 o I o 

F 


H O 




H 0 

\> 

F 


F 
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H O 
Boc''*v">OH 


Final Product 


H ^ 

F 


1 


H ^ 






1 

F 


H ^ 




BocT'^-V^OH 




H ° 




H ° 





177 



wo 03/106405 



PCTAJS03/18858 



Reagent 

H ^ 


Final Product 

o o y 0 


H 0 


0 o 


H 9 


O O i^o 0 


H ° 


0 o 


H ° 


O O 0 


H ° 
BOJ^'^'V^H 


1 1^ H NH2, „ 


H O 


0 o o 

k 


H ^ 
Boo'''*V^OH 


0 0 0 


H O 
Boc'''*V^H 

X 


O 0 0 
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Reagent 
H ^ 

1 


Final Product 

° °\ ° 


H O 

Y 


O 0 o 



[0530] EXAMPLE 25 

[0531] This cxan5)le describes the synthesis of AefoDowin^ 




vAidi was prepared according to the procedure in Example 10 except for usii^ 2- 
methyl-butylamine instead of 2-aniino-N-benzj4-3-nie%l-butyiamide in step k. 



[0532] EXAMPLE 26 

[0533] This example describes the synthesis of compounds of the structure 

o o Ra o 
[0534] These compounds are prqpared accoidii^ the procedure in Example 25 

except for using amino acids or amino add like conqMunds of the formula 

H 9 

H O Boc-'^Y^OH 

Boc^^Y^OH \^ 

Ra instead of ' . Illustrative examples of amino acids and 

amino acid like conqwunds and their corresjwnding final products are shown in Table 
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[0535] Tables 



Reagent 


Final Product 


H ^ 


O 0 i^o 


H I 

r 


^ H NH2. „ . 

0 0 i 0 

Yv 

F 


H ^ 

XL. 


0 o i 0 


H ° 

F 


o o i^o 

V 

F 


H O 




H ^ 

F 


0 4 i^o 

^f^F 
F 


H ^ 


S 1^ H " f 
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Reagent 
H ^ 


Final Product 

1 


H 9 


o o i^o 




1 


H ^ 




H O 
Boc-'^V^OH 




H ° 


S 1^ H yHzf H 1 
0 o 0 


H O 




H ^ 
Boc''*^''^ 


o o o 

u 
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Reagent 


Final Product 


H ^ 


o o * o 


H O 


S H NH2 1 H 1 

0 0 V. 0 


H ° 
Boc'''*V^OH 


0 o o 


H O 


0 o o 


H g 

s 


0 O 0 


H ° 
Boc'"'^"^OH 


S H HI 

° ° i ° 


H I 
BoC'^-V^OH 

1 


0 o 0 

A 


H ° 


0 o o 
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[0536] EXAMPLE 27 

[0537] This example describes the synthesis of impounds of the strocture 




vfbero Rb is substituted or unsubstituted aliphatic, aryl or alkylaryl. These compounds 
are prepare according the procedure in Example 10 except for using adds of the 
fonnula RBCO2H as reagents instead of N J^-dipropyMsophtiialamic acid in step i. 
Illustrative examples of acids and their conesponding final products are shoAvn in 
Table 9 



[0538] Table 9 



Add 


Final Product 


1 ^ 

0 0 


^^^^^ ^^^^ 


00 0 


00 0 0 


00 0 


S ?~{ H NH2. H 9 






0 


Al H H 0 

0 0 " 






0 0 
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Add 


Final Product 


1 


i 


0 o 





[0539] EXAMPLE 28 

[05401 Hiis example describes the synfliesis of compounds of liie structure 




where Rb is as defined in Exanq)le 27. These compounds are prepared according Ihe 
procedure in Example 14 except for using acids of Ihe fiwrnula RbCQzH as reagents 
instead of N^-dipropyl-isophthalamic acid in step i. Illustrative examples of adds 
and thdr corresponding final products arc shown in Table 1 0 



[05411 l*^*)!® 10 



Acid 

0 0 


Final Product 

° ° '^0 ° ^'^^ 


^« X\oH 

o o o 


S 1^ H V^l H 
OO 0 V,^ 0 


o o o 


o o o o 

U 
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Add 


Final Product 


1 

s> 


1 


O 




o o 


^ ril H 1 H 


1 




0 o 




O 0 




0 0 




HN-^ rii 

o o 


HN-^ A H yH2| H 

u 


0 0 




O O 
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[05421 EXAMPLE 29 

[0543] This example describes the synthesis of cx)mpounds of the structure 

H y^^2 I H 



H y"2 I H 
O Ra O ll^p 



[0544] For cw^Rb group desoibed in Examples 27 and 28, the conespond^ 

H O 

Ra coiiqiotmd is piepaied by substituting '^a as a rei^ent instead of 

Y ^ 

I or Illustrative examples of suitable Ra groiq)S are 

shown in Example 14. 



[05451 EXAMPLE 30 

[0546] This example describes the synthesis of compounds of tiie structure 




[0547] For each Rb groiy> described in Examples 27 and 28, die corresponding 




Ra compound is piiq)aied by substituting as a reagent instead of 




. Illustrative examples ofsuitableRA groups are 



shown in Example 16. 
[0548] EXAMPLE 31 

[0549] This example describes the synthesis of compounds of the structure 
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v^ere Rc is substituted or unsubstituted aliphatic, aryl, or alkylaryl. These 
compounds are prepared according the procedure in Example 1 1 except for using 
corresponding 2-oxo acid esters as reagCTts instead of ethyl pyruvate hiflie step b. 
Illustrative examples of 2-oxo acid esters and their corresponding final products are 
shown in Table 11 

[0550] Table 11 



Ester 

0 

II 

o 


Final Product 

M JL^ JL M JL JL JK^ 


o 


S H tfH^y H o 
O O i..^ 0 " 

u 


0 





[0551] EXAMPLE 32 

[0552] This example describes the synthesis of compounds of the structure 




[0553] Tliese compounds axe prepared according flie procedure in Example 1 1 

except for using the corresponding 2-oxo acid ester instead of ethyl pyruvate in step b, 
and using p-fiuoroaniline instead of 2-amino-N-ben2yl-3-methyl-butyramine in step j. 
Illustrative examples of 2-oxo acid esters and their corresponding final products axe 
shown in Table 12. 
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[0554] Table 12 



Ester 
0 


Final Product 


o 


o ° ^^^^ 




0 O O 



[05551 EXAMPLE 33 

[05561 This example describes the synthesis of the following compound. 




vdiich is prepared according the procedure in Example 1 1 except for using 3- 
benzyIoxy-2-oxo propanic acid metiiyl est^ (which is prqpaxed from 3-hydroxyl-2- 
0X0 propanic acid) instead of ethyl pyruvate in the step b, and using 4-fluoroaniline 
instead of 2-amino-N-benzyl-3-ine1iiyl-butyramine in die step j. 



[0557] EXAMPLE 34 

[0558] This example describes tibe syntheds of the following compound 
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[0559] This compound is made by treating the final product of Example 33 

with PPte, CBr4 or MsCL 



[0560] 
[0561] 



EXAMPLE 35 

This example describes the synthesis of the followfaig compomid 




which is prepared according to the procedure in Example 10 except for using (2- 
bn)mo-etlioxyineihyl)-benzene (that is prepared from 2-bromoethanol) instead of 
iodomediane in step a, and using 4-fluoroanaline instead of 2-amino-N-benzyl-3- 
mediyl-butyramide in step k. 



[0562] 
[0563] 



EXAMPLE 36 

This example desoribes the synthesis of the following compound 




[0564] This compound is made by treating the final product Example 35 with 

PPh3,CBr4orMsCl. 



[0565] 
[0566] 



EXAMPLE 37 

This »{:an^>le describes the synthesis of the foUowii^ compound 
o 




which is prepared according to Scheme 7 and the procedure below. 
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[0567] Scheme 7. 

p 



H2N 




lij T* EDC.HOBt.DIEA 

6.10 toluene, rdiux llj 




Jonetfreagent /~^~\.f^ ^ 



7 rr^V 



HATU, D1CA 



H2,10%Pd-C 




[0568] Treatment of OD to i;2,4-benzenetricarboxylic anhydride in refluxed 

toluene yields TA, which is coupled witii dipropylamine by EDC/HOBt/DDBA to 
afford 72. The oxidation of alcohol 72 by Jones' reagrat gives conesponding add 
73. Coupling of 73 with p-fluoroaniline by HATU/DDBA affords TA, which is 
following by reduction of azide to afford 7^. 

(05691 EXAMPLE 38 

[0570] This example describes the synthesis of the following compound 




which is made as described by Sch^e 8 and the procedure below. 
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[0571] Scheme 8. 




[0572] Compound 7^ is reduced by LAH, followed by the Jones' oxidation to 

affoid the corresponding acid 8J- Coiq?ling of M with p^fluoroanilme by 
HATU/DIEA yield compound 8^ which followed the reduction of azide to afford 
amine 83. 



[0573] EXAMPLE 40 

[05741 'Hiis example describes the synthesis of compounds of the structure 




whidi is made according to Scheme 9 and the procedure below. 
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[0575] Scheme 9. 




{05761 Compound 9A is prepared by tiie procedure described in Example 11 

except for using isobutylamine instead of 2-amino-N-benzyl-3-methyl--butyrainide in 
step k. Treatment of Lawesson's reagent with 9jl affords 9^2, followed by the 
reaction of 952, formic hydrazide and mercury (II) acetate to aff^ Reduction of 
adde 93 by hydrogenation affords 9^. 



[0577] EXAMPLE 41 

[0578] This example describes the synthesis of compounds of the structure 



o o 

which is made according to Scheme 10 and the procedure below, 
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[05791 Scheme 10. 




[0580] Compound 6,11 (see Example 11) is mesylated by MsCl followed by 

azdde replacement to give 10,1. The l^-^polar-cycloaddition reaction of terminal 
aidde and 4-mefhyI-l-pentyne affords 1^3-triazole lOJ . Reduction of azide to the 
conesponding amine gives 103, 

[0581] EXAMPLE 42 

[0582] This example describes &e synthesis of tiie compound of structure 

below 




v^ch is made according to Scheme 1 1 and the procedure below. 
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[0583] Scheme 11 




11.2 

11.1 



[05841 Reaction of compound 11.1, pheayl chlorofonnate, DBEA gives 11-2 as 
aprodn^ fonn of 11.1. 

[0585] EXAMPLE 43 

[0586] This exan:5>le describes the synthesis of intemediates of the structure 

ORe 




wh^in Ro and Re are each independently substituted or unsubstituted aliphatic, aiyl 
or alkylaryl. Hiese compounds were prepared according to Sch^e 12 and the 
procedure below. 



[0587] Scheme 12. 




O 12.1 

[0588] The mono-alkyiation of conq)ound 12^ is conducted by the treatment 

of 12J; and NaH in DMF. Halide RdX (1 eq) is added to the reaction mixture to 
afford the corresponding aryl etiier 123. The second alkylation is performed under 
the some conditions with haUde ReX (1 eq), followed by basic hydrolysis (liOH, 
HiO/lHF) to give acid 12J as the intermediate for use in m a Mng compounds like 
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those described in Example 44. Illustrative ©camples of suitable halides and tiieir 
conesponding final products are shown in Table 1 3. 



[0589] Tablets 



RdX 



RbX 



Einal Prodact 




>- 



CH3I 





OH 
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BdX 


KeX 




0-Br 


[>-«r 


o 


1>-Br 




A 

o 



[0590] EXAMPLE 44 

[05911 This example describes Ae syntibiesis of conqraunds of ihe structure 



Rd-~o' 



v(Aere Ro and Rb are as defined in Example 43. These compounds are prepare 
according the procedure of Example 13 except for using acids of flie fotmnla 
ORe 





o as reagents instead ofNJ^-dqttopyl-isophthalamic acid in step i. 
niostrative examples of adds and iheir corresponding final products are shown in 
Table 14. 

[0592] Table 14 



Acid 

O 


Final Product 


. \ 

0 


0 '^0 kA, 
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Acid 


Final Product 


1 


1 


1 

O 


1 t*^ H ^"2 1 H 








fl i-i NHo 1 u 
" 1 1 ) n i 1 " 


1 


1 


o 




1 


1 

A) 


o 








o 


'N fS?^ u NH2 1 U 

0 v^o kA. 




A> 




^ H 1 H 

1 1 11 n I f 






0 


0 K^o kA, 
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Acid 


Final Product 


1 

0 


1 

A ril H 1 H 

0 



[05931 
[0594] 



[05951 



RoO- 



each 



EXAMPLE 45 

This example desraibes the ^ndiesis of cQmpounds of Ihe structuie 



These compounds are prepared according to Example 45 except for 
ORe 

II OH 

o described in Example 44, tihe correspooding Ra compoimd is 





H 



H O 



Boc^ '-^ -OH 

prepared by substituting as a reagent instead of ' 

niustiative exanq)les of suitable Ra groups are shown in Example 14. 



[0596] EXAMPLE 46 

[0597] This example describes the synthesis of compounds of the structure 




where Ro and Re are as defined in Example 43. Hiese compounds are prepare 
according the procedure of Example 15 except for using acids of the formula 

ORe 



o as reagents instead of NJJ-dipropyl-isophthalamic acid in step i. 
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[0598] EXAMPLE 47 

[0599] This exanqple describes fte syndesis of compomds of the stnict^ 




NH2 I H 



[0600] These compounds are prepared according to the procedure in Example 

ORe 

46 except for eadi o described in Example 44, the coirespondii^RA 

H 9 

compound is ittq>ared by substituting ''a asaiei^Mitinsteadof 
H ° 



Y 



niustrative examples of suitable Ra groins are shown in Example 
16. 

[0601] EXAMPLE 48 

[0602] This example describes the synthesis of conipounds of tibestiuctuie 



yMoh was prepared according to Scheme 13 and the procedure below. 
[0603] Scheme 13. 
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[0604] The addition of 3-me11ioxy-benzylamiiie to q>oxide 13,1 affords 

hydioxyethylamine 13^ , Protection of amine 13^ is conducted by t-butoxycarbonylation to 
give 133. Oxidation of alcohol 133 by Dess-Martin reagent yields ketone 13j4, which is 
Mowed by tiie reductive alkylation by NHUOAc to afford amine 13^5 . Protection of amino 
groi?) by ben2ylo3cycarbonyl (Cbz) groiq) yields 13>6 , Deportection of t-butoxycaibonyl 
grotp of 13j6 affords amine 13.7. The resulting amine is then coiiqpled wifli N-dipropyl- 
isophthalamic add to give 13-8. followed by the hy drogenation to remove Cbz group to give 
13.9. 



[0605] EXAMPLE 49 
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This example describes the synthesis of compouods of the stroctuie 




where Rb is as defined in Example 27. These compo\mds are prq)are according the 
procedure of Example 50 except for using acids of the fonnula RBCO2H as reagents 
instead of N^-dipropyl-isophflialamic add. Illustrative exan^les of acids and their 
corresponding final products are diown in Table 15 



[0607] Table 15 



Acid 


Final Product 










00 0 




0 0 


° ° So 


0 0 
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Add 


Einal Product 


o o 




0 0 




SJ \J 


0 o 


o o 




o o 




1 

s> 

0 


I 


0 


A) 


L 

0 


° ^0 
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1 Acid 

0 


Final Product 


o 




0-oXX^H 

o 




Ok, 


o. 










A. 

1 

o 


A, 
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[0608] EXAMPLE 50 

[06091 ™s example describes the synthesis of compounds of fte structure 

H tf"2 I H 

O Ra O ^ 
which is pi^wred according to the procedure in Example 10 except for using 
cydopropylamine instead of 2-anunD-N-Bejizyl-3-niethyl-butyramide in step k, and 
for each Rb group described m Examples 27, 28, and 49, the corresponding Ra 

H ^ 

compound is prepared by substituting ^ as a reagent instead of 



H o 



Boc- 



Y . ninstrative examples of suitable Ra groins are showm in Btample 16. 



[06101 EXAMPUSSl 

[06111 This example desCTibes the synthesis ofcompounds of Restructure 

H tf"2 I H 

v^hidi is prepared according to die procedure in Example 1 0 except for using 
isopropylamine instead of 2-amino-N-Benzyl-3-methyl-butyramide in step k, and for 
each Rb group described in Examples 27, 28, and 49, the corresponding Ra compound 

H ^ 

H O 600-**^^ 

is prepared by substituting "a asaieagentmsteadof ' . 

Illustrative examples of suitable Ra groups are shown in Example 16. 

[06121 EXAMPLE 52 

[06131 The preparation of common intermediates of the following structure is 

described as shown in Scheme 14, and below where Ri, ^ and R3 are defined in 
Table 16. 
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O 14.1 

[0614] Scheme 14. 




[0615] The alkylalion of Qunpoimd 14s2 is conducted by flie trealment of 
UJ2 and NaH in DMF, flie haUde (R,X,1 eq) is added to 4e reaction mixture to 
afford the conesponding aryl ether 143,. Hydiogenation of 143 reduces nitro group 
to aniline 14^4, which foUowed by treatment of sulfonyl chloride to give the 
correspondmg sulfonamide 14^. Alkylation of sulfonamide 14s5 with haHde (NaH, 
RaX. 1 eq) gives 14^6, foUowed by basic hydrolysis (UOH, momSFMeOH) to give 
acid 14.1 as the intemiediateds for example 53. 



[0616) Table 16 



RiX 


R2SQ2C] 


R3X 


Fmai Product 




MeSQzd 


—1 


0 
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RiX 


R2S02CI 


R3X 


Final Product 








f^ 0 








X 




MeSCbCI 


CH3I 


0 












PhSOjCl 


—1 


ril 






^. 


^ 0 
X 




PhSOzCl 


0 










CH3I 


PhSQ2a 


CHal 


0 








Ph-^-'N'^ 




PhS02Cl 


CH3I 


0 








« 0 
Ph-^^N 


C>-Br 


PhSOzCl 


CH3I 










/N 0 




PhS02a 


CH3I 


0 


>" 


PhSOzCl 


CH3I 


0 0 

0 
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RiX 


R2SO2CI 


R3X 


Final Product 


h 


phsoza 


CH3I 


0 




PhSOzQ 


CH3I 


n 0 

0 



[0617] EXAMPLE 53 

[0618] The example desmbes flie synthesis of compounds of the stajctire: 




where Rb is as defined in example 52. These compounds are prepare according the 
procedure of example 6 except for using acids of the formula RbCOiH as reagents 
instead of NJ^-Dipropyl-isophthalaxnic acid in step i. Dlustrative examples of acids 
and Iheir corresponding final products are sho\vn in Table 17 



[0619] Table 17 



Acid 


Filial Prodoct 


0 


H NH^ , H 


0 0 

0 


0 lA, 
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Add 


Final Product 




^ N ^ 


0 


(ll H t»<2 1 H 


^ N 


N 


o 


\ \ H ^"2 1 H 


^ N 


N 






N 








O 




N 




O 


rll H NH2. H 






0 


^ ril H y^z 1 H 
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Add 


Final Product 


^ N 


^ N 


0 




^ N 


0^,0 
^ N 




rll H NH2, H 


Ph N 


0 o 
Ph^ N 


0 




Ph NH 






H y"2 1 H 


Ph N ^ 


Ph N ^ 


0 




o o 


Ph^ "^N^ 




rll H 1 H 
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Add 


Final Product 


Ph" "N^ 


o o 


o 








o 








A 






Ph'' "N^ 


0 








O 










rli H 1 H 



[0620] EXAMPLE 54 



[0621] This example describes the synfliesis of compounds of the structure: 
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H I H 



[0622] For each Rb group exampled in exaniple 52, the coirespoodingRA 

H O 

compound can be prepared by substititLag ^ as a reagent instead of 
H O 



Boc' 



14. 



. niusttative examples of suitable Ra groiq)s are shown in example 



[06231 EXAMPLE 55 

[0624] The example desoibes the synthesis of conq>ounds of the structuie 

H ^"2 1 H I 

O Ra O 

[0625] For each Rb group exan^led in exaniple 52, His coirespondit^ Ra 

H O 

compound can be prepared by substituting ^ as a reagent instead of 

H O 

. niustrative examples of suitable Ra groups are sho^ in e?cample 

16. 



[0626] EXAMPLE 56 

[0627] The preparadon of common intennediates of the following structure is 

described as shown in Scheme 15, and below where Ri are defined in Table 18. 
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[0628] Scheme IS. 




THF 



[06291 Aniline 14,4 is treated vMdx sulfonyl chloride 2 to give the 

corresponding sulfonamide ISX which is followed by the treatment of NaH to aJBTord 
the cyclic sulfonamide 153. Basic hydrolysis (LiOH, H20/THF/MeOH) of 
compound 153 gives acid 1S>1 as the intermediateds for exaiiq>le 57. 



[0630] Table 18 



RiX 


Final Product 












0 














O 






—1 










O 
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RiX 


Final Product 




N ^ 










It 

0 








n 




o 


- 




O-Br 


It 




0 








" n 




o 















[06311 EXAMPLES? 

[0632] The example describes the synthesis of compounds of the structure 




\hisss^ Rb is as defined in example 56. These compounds are prepare according Ihe 
procedure of example 6 except for using adds of flie formula I^CQaH as reagents 
instead of N^-Diprop}d-isopltthaIamic add in step i. Dlustradve examples of acids 
and fheir corresponding final products are shown in Table 19 

[0633] Table 19 
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Add 


Final Product 


0 


ril H NH21 H 


o 


0 N 

1 ril H H 




0 

111 H I H 


o 




O 




o 


n 

A III " 1 "M h 
0 V^o 
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Add 


Final Product 


0 


ll H ^^^^2 1 H 


0 


rli H tf"2 1 H 
0 Sqo 



[0634] EXAMPLE 58 

[0635] This example describes the synthesis of compoimds of fhe structure 

[0636] For each Rb g/covp ^campled in example 57, the conesponding Ra 

H 0 
Boc'-'^V^OH 

compoimd can be p]:q>aied by substituting '^a as a reagent instead of 

H 5 




Illustrative examples of suitable Ra groups are sbowa in example 



14. 

[0637] EXAMPLE 59 

[063S] Hie exanq>Ie describes liie syndiesis of compounds of the structure 

H tf"2 I H I 
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[0639] Fot eadi Rb gfoup exampled in example 57, the conresponding Ra 

H O 

compound can be prepared by substitutiag '^a as a reagent instead of 
H O 



Boo- 



le. 



Illustrative examples of suitable Ra groins are sho>vn in example 



[0640] EXAMPLE 60 

[0641] The preparation of w>inmonintemxediates of the foUowingst^^ 

described as sho^ in Scheme Id, and below vAi&g Ri, R2 and R3 are defined in 
Table 20. 

^ o 



16.1 



[0642] Scheme 16: 



HH NH2 

16^ 16.3 

LiOH 



16.4 



H2O 
MeOH 

THF 16.1 

[0643] The preparation of sulfemide 16.1 is starting with commercially 

available, literature or readily available diamine. The treatment of diamine 16.1 with 
sulfemine a under refluxing pyridine affords sulfamine 163, which is followed by 
alkylation of a-halo alkyl estCT to give compoxmd 16.4 . Basic hydrolysis (LiOH, 
H20/rHF/MeOH) of ester gives add 16.1 as the intermediateds for example 61. 
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(06441 Table 20 



XCRIR2C02R 


diamine 


Final Product 


Br-s^COaMe 




p 


BN^CO^Me 


NH2 


0 


Brv^UU2Wie 






BrN^C02Me 






BN^COzMe 








NK2 

V 


V 


Brv^COgMei 






Brv^COaWte 






Brv^C02Me 
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XCR^RaCOsR 


diamme 


Final Product 




NH2 

/— NH I 
/ \^ 


^xJ 0 


Br>^C02Me 






BTN^COjMe 






Brv^CP2Me 






Br>^CX>2Me 


NH2 




Br\^C02Me 

i 1 






BrN^C02lVle 






T 




0 


T 


. NH2 
r-HH J ^ 


0 


Br^COzMe 
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XCR1R2C02R 


diamine 


Final Product 


Brv^C02Me 


NH2 




Br>^C02Me 


NH2 

Q 


0 ? 


Brv^COaMe 


NH2 




Brv^C02Me 






T 




/ 0 


Bfv^CO^e 

A 




r 


Br>^C02Me 
A 




/ 0 


A 






Br^COaWte 
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XCRiRzCOaR 


diamine 


Final Product 


A 






A 


NH2 




A 







[0645] EXAMPLE 61 

[0646] Hie example describes the synthesis of compounds of the structure 




where Rb is as defined in example 60. These compounds are prepare according the 
procedure of example 6 except for using acids of the formula RBCO2H as reagents 
instead of N^-Dipropyl-isophthalamic add in step i. Illustralive examples of acids 
and their corresponding final products are shown in Table 21 

[0647] Table 21 



Acid 


Final Product 




Q ^ NH2 1 ^ 




^ p H {'"a 1 H 
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f maJ Jrroduct 




^0 H 1 H 




0 H t""! 1 H 








Q p H fc""2 1 H 








o p H tfHa 1 H 
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A. pill 


T lUUl X FUllllvl 








0 1 H M H 








- p 1 H 1 H 








Of H 1 H 




Of H . H 

0 o kA. 




^ 0 ? H 1 H 




Of H NH2 1 H 
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Add 


Final Product 








O = H 1 H 


0 ? 






Of H NHz . H 








P \/ H I H 




^ p \/ H 1 H 




^ p \ / H i H 








P \/ H 5*^2 1 H 



224 



wo 03/106405 



PCT/US03/18858 



Acid 


jrinai jrFoaiici 








n P \/ H 1*^2 1 H 




^ p \ / H \ H 



[0648] EXAMPLE 62 

[0649] This example destaibes tiie synlhesis of con^unds of the stiactme 

H NHzi H 



o Ra o H^^p 



[0650] For ea(^RBgroiQ)exaiiqpled in example 60, the conespondingRA 

H P 



Boc^ ^OH 

compouM can be prepared by substituting as a reagent instead of 

H O 

OH 



Illustrative examples of suitable Ka groiq>s are shown in example 



14. 



[0651] EXAMPLE 63 

[0652] The example describes 1be synthesis of compounds of the stracture 



H {""z I H I 



225 



wo 03/106405 



PCT/US03/18858 



[0653] For each RBgroiq>exaiqpIed in example 60, the con*esp(mdii^RA 

H O 

compound can be prepared by substituting 1^ as a reagent instead of 
H O 

. niustrative exanoples of suitable Ra groups are shown in example 

16. 



[0654] EXAMPLE 64 

[0655] The preparation of common intermediates of the following structure is 

described as shown in Schane 17, and below Mdiere Ri, Ra, R3, R4 and Rs are defined 
in Table 22. 



9 R2 j^i 



17.1 



[06S6] Scheme 17. 



amWe coiqjpng teagent _ . . 

N cnM PhCHzNHi H O reducing reagent H 



"Ph 



^^^•2 17.3 17.4 



9x P O 



O 



17.5 "^"^ 17.6 17.7 

R4R5 



R4RS 

17.8 17^9 



17.1 

[0657] Starting firom commercially available, literature or readily available 

protected amino adds. Amino acid 17>2 is treated with benzyl amine and a coupling 
reagent such as HATU, to give 173 . Compound 173 is reduced by a reducing 
reagent such as LAH to give amme 174. 17j4 is treated with add to afford diamine 
17^* which follow by condensation with an oxalic add derivative give the 
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dioxopiperazine 17.6 . Treatment of 17,6 with NaH and alkyl halide gives compound 
17>7 . Removal of hwzyl groiip by hydrogenation to give 17,8. whidi is alkylated 
wi4 an a-halo all^l ester to give compound 17.9. Hydrolysis of 17j9 affords acid 
17.1. 



[0658] Table 22 



Amino add 


XCR1R2CO2R 


B3X 


Final Product 


H 




BuBi 


0 




Brv^COjMe 


PrBr 


0 

^ N J 0 












Br-s^COzMe 


Br 










0 




Brv^C02Me 


Br 

}^ 






Brv^CO^Mej 


>-Br 


0 




Br-s^COaMo 


>- 


1 



227 



wo 03/106405 



PCTAIS03/18858 



Amino acid 


XCRiRsCOsR 


R3X 


Elnal Product 






BuBr 






Brs^C02Me 








Br^^COaMe 








Br>^CX)2Me 








BrN^C02Me 




0 I 

kJkx-N^ 0 




BTv^COaMe 


Br 








>-Br 










T 




BrN^CX)2Wte 








Br>^C02Me 


PrBr 
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Amino add 


XCRii^COzR 


R3X 


Final Product 




Brv^02Me 


\ Br 

y 








Br 






Br-s^COaMe 








Brv^CO^e 


Br 

/ 






Bfv^COaMe 


t>-Br 










0 = 

T 




Br-s^CQzMe 

A 




0 V . 




Brv^^C02Me 

A 


JtTDr 


I 1 II 




Br^COaMe 




/k^N^ 0 




Brs^C02Me 


Br 


^^N^ 0 
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Anoinoadd 


XCRtRzCOzR 


R3X 


Final Product 




A 








A 


Br 






Br-^COjjMe 


I>-Br 






A 


>- 





[0659] EXAMPLE 65 

[0660] The example desaibes the synthesis of compounds of the structure 




where Rb is as defined in exan^Ie 64. These compounds are prepare according flie 
procedure of example 6 except for using acids of the formula RbCQzH as reagents 
instead of NJ^-Dipropyl-isophfhalamic acid in step i. Dlustrative examples of acids 
and their correspondmg final products are shown in Table 23 

[0661] Table 23 



Add 


Final Product 


\./v^N^ 0 


0 H 1 H 



230 



wo 03/106405 



PCT/US03/18858 





J* mai r routtct 


X-V^N^ O 


O ^ NH2 1 1^ 




0 NH2 1 ^ 








0 H '^"a 1 H 




0 H 1 H 




9 H yH2| H 


Y^v^ o 


0 H 1 H 




0 1 ^ NH2 1 1^ 




9 1 H 1 H 
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Add 


r inal irrofliiGt 


0 


0 1 1^ NH2 1 1^ 




0 V ^ NH2 1 H 


oc6V 


0 1 H 1 H 




0 1 ^ NH2 1 y\ 




0 1 ^ NH2 1 1^ 








0 r ^ NH2 1 H 

0 0 




0=1^ NH2 1 ^ 




0 H H ^"2 1 H 
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Acid 


Final Product 




9 ? H NH21 H 


0C6V 






0 = H 1 H 




9 ! H NH21 H 


0 ; 
V^N^ 0 


9 f H fHsl H 








X-v^N^ 0 0 




9 \/ H NH2 , H 


^i5V 
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Acid 


ITmal Pradnct 










O 


0 \ / H 1 H 







[0662] EXAMPLE 66 

[0663] This example describes the synthesis of compounds of the structure 

H I H 

[0664] For each Rb g^up exampled in example 64, the corresponding Ra 

H O 
Boc^'^Y^OH 

compound can be prepared by substituting as a reagent instead of 




. niustcative examples of suitable Ra groi:q}s are shown in example 



14. 

[0665] EXAMPLE 67 

[0666] The example describes the synthesis of con:q)Oimds of the structure 
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H I H I 

oh o 

[0 6671 For each Rb group exampled in example 64, the corresponding Ra 

H O 
Boc^^Y^O" 

compotmd can be prepared by substituting '^a as a reagent instead of 

H P 

Boc 



Bhistrative examples of suitable Ra groiq>s are shown in example 



16. 



[0668] EXAMPLE 68 

[0669] TheprepatationofcoimDioninlmaediatBsofthBfoUowi^ structineis 
desoibed as shown in Scheme 18, and below where Ri, R2 and R3 are defined in Table 
24. 



O ^2 J^^ 

O 



1M 



[0670] Scheme 18. 

°J ^ J*^ ^^u'^ R3X 04--N'^ 
HN^ ^,.^Boc *^ L,J, ^ J, 



H 



18.2 18.3 18.5 



18.6 



18-7 iai 



[0671] Starting from commoxnally available, literature or r^dily available 

protected diamine. Mono-protected diamine 18^ is tieated with sulfonyl diloride 
l&A to give 1^ vAAiAi is allowed by the treatment of NaH afBards 18A Compound 
18:4 is treated with NaH and an alkyl halide to afford 183, which followed by the 
treatment of acid to give 18>6 . Compound 18.6 is alkylated with an a-halo alkyl ester 
to give compound 18,7 . Hydrolysis of 18^ affords acid 18J . 
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[0672] Table 24 



XCR1R2C02R 


R3X 


Final Prodact 


BrN^C02Me 


BuBr 






PiBr 








0 








BrN^C02Me 






Brs^CX)2Me 






Brv^COaMe 






^^^^ 

Br^^C02Me 


>- 


1 


Br\^C02Me 


BuBr 




BrN^C02Me 


PtBr 


0 
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XCRiRjCOsR 


R3X 


. Final Product 


BrN^C02Me 






Br-v^COaMe 






Brx^C02Me 






Brv^COaMe 

s 


Br 




Brx^COiMe 


O-Br 




Br>^ ^CO'>Me 

* ^^^^^^ %^^^2* ■ 




1 




BuBr 




Brs^C02Me 

Y 


PrBr 




T 


y 


0 


Brs^C02Me 
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XCRfRsCOzR 


R3X 


Filial Product 








Brv^C02Me 




oSfr 








Brv^C02Me 


t>-Br 






>- 


'Wi'^v^ 0 

1 


Br>^C02Me 
A 


BuBr 




Brx^C02We 

A 


PrBr 




A 






Brv^COaMe 
A 


Br 




Brs-,C02Me 
A 






Br>^C02Me 
A 







238 



wo 03/106405 



PCTA)S03/18858 



XCRfF^COzR 


R3X 


Final Product 




Br 




Br>^C02M9 

A 


|>-Br 




A 







[0673] Example 69 

[0674] The example describes the synthesis of compounds of the structure 




^ere Rb is as defined m example 68« These compounds are prepare according the 
procedure of exan^le 6 except for using acids of the formula RBCO2H as reagents 
mstead of NJ^-Dipropyl-isophthalamic acid in step L Illustrative exazxq)les of adds 
and their corresponding final products are shovm in Table 25 

[0675] Table 25 



Acid 


Final Product 




0 H . H 

0 -^ol^. 








0 H 1 H 
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Acid 


Final Prodact 


Oo?^xvw jOH 


O H I H 




^Jk^N^ 0 0 


xlX^N^ O 


O H tfH2 1 H 




^ O H 1 H 


0 


0 H I H 






X-^N^ O 


O 1 H y^<2 I H 


A^N^ O 


O 1 H NHa . H 




^ 1 H 1 |-| 
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Acid 


Final Product 








O I H I H 




O 1 H tf"2 1 H 


Y^ o 


O 1 ^ NH2 1 1^ 












Q r 1^ NH2 1 1^ 






OCfoV 


0 ? H NHj. H 
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Acid 


Final Product 








0 f H NH2 . H 


\^N^ O 


O f H 1 H 








0 \/ H {""z 1 H 








O \/ H 1 H 
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Acia 


l^mai r roaiict 








0 \/ H 1 H 



10676] EXAMPLE 70 

[0677] This example describes the synthesis of compoimds of the structure 



H tf"2 I H 



[0678] For each groiq> exampled in example 68, the corresponding Ra 

H <^ 
Boc^'^Y^O" 

c(»Dpouiul can be prepared by substituting asareagoitinsteadof 

H O 
Boc^'^V^OH 



. niustrative examples of suitable Ra groiq)s are shown in example 



14. 



10679] EXAMPLE 71 

[0680] Tlie example descdbes the synthesis of componnds of the structure 

H y^^2 I H I 

0 o 

[0681] For each Rb groiq) exampled in example 68, the corresponding Ra 




compound can be prq)ared by substituting "^a as a reagent instead of 
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H O 



Ulustxative examples of suitable Ra groups are shown in example 
16. 



[0682] EXAMPLE 72 

[0683] The preparation of common intermediates of tiie following structure is 

described as shown in Scheme 19, and below \^ere Ri are defined in Table 26. 




O 19.1 



[0684] Scheme 19. 




19.4 19.1 



[0685] The mitsunobu zeaction of 19>2 and 19A gives the corresponding aryl 

ether 193, which is followed by the alkyladon with halide (NaH,R2X, 1 eq) to afford 
atyl die&er 194- Basic hydrolysis (LiOH, H20/THF/MeOH) of 1924 gives acid 19J, 
as the intermediates for example 73. 



[0686] Table 26 



RiX 


Fmal Product 


—1 


0 
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RlX 


Final Product 












0 








O 




o 








o 



[0687] EXAMPLE 73 

[0688] The exanq>le describes the synthesis of compounds of the stnictuie 




where Rb is as defined in example 72. These compounds are prepare according Ifae 
procedure of example 6 except for using adds of the formula RBCO2H as reagents 
instead of N^-Dipropyi-isophtibalamic acid in step i. Illustrative examples of acids 
and their corresponding final products are shown in Table 27, 
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[06891 Table 27 



A.cid[ 


jrinai rroauct 


0 


CT 


A 


rll H 1 H 






O 




1 




o 








h 

o 


o i^o ^ 






0 




0 


rr ^ ^ . 



[0690] EXAMPLE 74 

[0691] Tliis example describes tbe synthesis of compounds of the structure 
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H 1 H 

[0692] For each Rb groi?) cxanopled in sample 72, the corresponding Ra 

H O 
Boc-^^Y^OH 

compomd can be prepared by substituting '^a as a reag^ instead of 




niusttative examples of suitable Ra groups are shown in example 



14. 

[0693] EXAMPLE 75 

[0694] The example describes the synthesis of compounds of the structure 

H y^^2 I H 1 
O Ra O 

[0695] For each Ra groiqp exampled in example 72» the corresponding Ra 




compound can be prepared by substituting as a reagent instead of 




niustraiive examples of suitable Ra groups are shown in example 



16. 



[0696] EXAMPLE 76 

[0697] The example describes the synthesis of compotmds of the structure 




[0698] These compounds are prepared according flie procedure of example 6 

except for using acids of the fonnula RbCQzH as reagents, ^ch are pr^ared by the 
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preparation described above or in literature, instead of NJ^-Dipropyl-isophthalamic 
acid IB step i. Illustrative examples of adds and their corresponding fnal products are 
shown in Table 28. 



[0699] Table 28 


Add 


Final Product 






o o 






f 1 


o o 


( 1' \ \ H 1 H 






o o 


\ \ H ^"2 1 H 


0"' 0-^ 

O 0 


f X 




o o 
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Add 


Fmal Product 


O 0 




0 0 


III " 1 1 H 

.0 0 i^o 






O 0 




0 o 


r 


o o 




J 


J 

0 


o o 


o 0 v^o 
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Acid 


Filial Product 


O 0 


( 


o o 


J J 


0 o 


n ril H fHil H 


O O 




0 o 


O''' A| H NH2I H 


o o 


1 ^ 
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Add 


Filial Product 


o o 


1 ^ 


<X JUL 
O 0 


O"' ril H NH,, „ 




J 

H tf^i 1 H 


o o 




o o 






T f 


o o 


o 0 V^o 
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Acid 


Final Product 


0 o 




0 0 


o ^ 

ril H ti^z I H 


0 0 


o 1 

o o K^o 


u 

O 0 


J X 


0 o 


O o 

O'"'' rl H tfH2i H 

0 o U., 


O 0 


o 0 
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Add 


Final Product 




0 0 U., 


o o 




o o 




o o 


r^^i 111 H 1 H 


O 0 


1 

1 ° 

r^i 111 H 1 H 






O 0 


II II s II 11 1 




rr ril H . H 
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Acid 


Fina] Product 




rr rii H , H 


0 0 




r 

0 0 


r^^i ill H {""2 1 H 


O 0 


11 ril H ^^2 1 H 


o o 




0 o 


1 

o o V^o U., 


fx 

o o 






J N 

o 0 v^o 
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Acid 


Final Product 






o o 








0 0 




0 0 


<T 1 ll H 1 H 


O 0 




fx 

O 0 


O"" rii H !f"2i H 


O 0 






r 

H 5n^2| H 


O 0 
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Acid 


Final Product 


/ 

O 0 


At H NH2, H 




J 

cr 
J 


J. 

o o 


J 
? 1 


o o 


J ^ 


0 0 


J 

/ 1 r fl H ^"z I H 


O 0 


o 

J 
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Acid 


Final Product 




or 


0 o 




O 0 


J 

/ 

ril H y^ia I H 


O 0 


/^•"' H NHz 1 H 


O 0 




o o 


J 


O 0 


J 

J _ 

0 O '^Q O 
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Acid 


Final Product 


A. 

OnyOyOH 

o o 


J 


O 0 


<i in H 1 H 






o o 


J X 

ril H NHai H 


.J ^ 

O O 


J 


J ^ 

o o 






f^N H NH2, H 
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Add 


Final Product 


o o 


(1' r ii H 1 H 


0 o 








<^ rii 

o o 




T » 


/^•" H V"M H 


0 O 






T 


o o 




o o 


J 

111 H 1 H 
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Acid 


Final Product 




J- 


O 0 


> 

O O 


u 




or 


J N 


O 0 




o o 


J 


o o 


> 

or 


o o 


I^T 1^ H NH2 I H 

0 o "'^IQ^ 
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Add 


Final Product 




f^T rn H tf^M H 






O 0 


rr H 1 h 

o o K^o Up 


O 0 


I^T H fclHz 1 H 






o o 






(^^"l ril H tf"2 1 H 
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Acid 


Final Product 


o o 


0^ 

r*T f^ii H tf"2 1 H 


o o 




o o 




O 0 




O 0 


S "^11 H y"2 1 H 


0 0 


S Hi H H 

1 


o o 
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Add 


Final Product 


O 0 




O 0 


\ f^ff H N"2 1 H 


O 0 




0 0 


f 


O 0 


J 

11 il H 1 H 








J 

o o 


0 o V^o lA, 
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Acid 


Final Product 


r/ 

O 0 


J 
/ 


O 0 


1 


o o 


r^'^T II ii H I H 


o o 




0 o 






1 

N il H "^"2 1 H 



[0700] EXAMPLE 77 

[0701] This exanq)le describes &e synthesis of compoimds of the structure 
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NH2 I ^ 

O O Ks^p 



[0702] For each Rs group exaiiq>led in example 76, the corresponding Ra 

compound can be prepared by substituting as a reagent instead of 

H O 
Boc'''^N-^OH 



niusttadve examples of suitable Ka groups are sho^wn in example 
14. 

[0703] EXAMPLE 78 

[0704] Tbs example describes the synfheds of compounds of the structure 

H I H 1 

o K o 

[0705] For each group exampled in example 76, the concespondingRA 

H O 

compound can be prq)ared by substituting as a reagent instead of 

H O 
BoC'^'v^H 

lUzastrative examples ofsuitableRAgroi^ are shoira in exam 

16. 
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Claims 



1. 



An isolated compound having the stnictuie (I): 




R2 R3 R^' 



and phamaceutically acceptable derivatives thereof; 

wharein is hydrogen, an aliphatic, heteroaliphadc, aromatic or 
heteroaromalic moiety, or a nitrogen protecting group, or a prodrug moiety; or R°, 
taken togettier with R' or a substituent present on X^, may form a cycloheteroaliphatic 
moiety, 

R' is hydrogen or an aliphatic, heteroaliphatic, aromatic or heteroaiomatic 
moiety, or R', takm together with R^ R^ or a substituent present on R^, may form a 
cycloheteroaliphatic moiety; 

K} is an aliphatic, het^aliphatic, aromatic or het^aromatic moiety, or R^ 
taken together with R may form a cycloheteroaliphatic moiety; 



is -C(=OK -S(=OK -C(=NH)", -C(=S)-, -NC(=0)-. -NC(=S)-, -N-C(=N- 
C N>, -NS(OjH -CHR^^\ -SQz-, -COO-, -C(=0)C(R^^ V, ^ -SC(=0)- wherein 



each occurrence of R is independently hydrogen, or an ahphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety; . 



taken together with R*, may form a cycloheteroaliphatic moiety; 

is hydrogen, halogen, or an aUphatic, heteroaliphatic, aromatic or 
hetCToaromatic moiety; 

R^ is hydrogen, halogOT, or lower alkyl; 

R* is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R^ 
taken together with a substituent present on or X^, may form a cycloaliphatic, 
cyclohetmaliphatic, aromatic, or heteroaromatic moiety; 

X^ is absent, -NR^-. -(C3JR^V> -NR'^^Y-, -(CHR^)jY- or - 
NOR^)CH(R^')Y- wherein each occurrmce of R^ is independmtty hydrog«i or 
an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or taken 



R^ is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, or R^, 
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together i?rifh may form a cycloheteroaliphatic moiety, each occurrence of Y is 



is hydrogen, or an aliphatic, heteroaliphadc, aromatic or heteropromatic moiety, 
or R^ or one occuirence of R'™ taken together with R^ may form a cycloaliphatic, 
cycloheteroaliphatic, aromatic or heteroaromatic moiety, and wherein each occurrence 
of j and t is independently an integer from 1 to 4; and 

is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, ~C(rOy 
^ .S(=0)-, -C(=NH)-, 'C(-S)-, -NC(=S)N^ -N-C(=N-C N)N-, -NS(02)N-, -SO2-. - ' 
q=0)NR^^-, .C(=S)NR^\ -COO-, -(CHR^V, -0-, -CH2NR^\ or -NR^\ 
wherein each occurrence of R^^ is independently hydrogen, an aliphatic, 
hetecoaliphatic, aromatic or heteroaromatic moiety, or R^"^ taken together with R* 
may form a cycloaliphatic, cycloheteroaliphatic, aromatic or heteFoacomatic moiety, 
andkis an integer from 1 to 3; 

wherdn each of the foregoing aliphatic or heteroaliphatic moieties may be 
independently substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregoing aromatic, heteiDaromatic, aryl and het^aryl moieties may be 
substituted or unsubstituted. 

2. The compound of claim 1, wherein one or more of the following gjmxps do not 
occur simultaneously as defined: 

(i) R', R®, R^ and R^' are each hydrogen; R^ is alkyl, cycloalkylalkyl or 
aralkyl; -X^-X^-R"* together represents -CHR"C(=0)NHCH(R')C(=0)NR'^R^ 
wherein R® is hydrogen or alkyl, R^ is alkyl, and one of R* or R^ rq)resents hydrogen 
and the other represents hydrogen, alk)d, aryl, aralkyl, l-alkoxycaibonyl-2- 
phenylethyl, l-alkoxycarbonyl-2-(imidazol-4-yl)ethyl, 2-(imidazol-l-yl)ethyl, 
indanyl, heterocyclyl-alkyi, carboxyaIk>d, alkoxycarbonyialkyl, aryloxycaibonjdalkyi, 
aralkoxycaibonylalkyl or a group of the formula -A-N(R^(R^ in which A rq;)resents 
alk^aie and R* and R^ each r^resoits alkyl or R* and R^ together represent a 
pentamethylene groiq) in which one methylrae gpnrp can be replaced by NH, N-alkyl, 
N-alkanoyl, N-aralkoxycarbon^, O, S, SO, or SO2; or R* and R^ togethCT with the 
nitrogen atom to which tiiey are attached represent a l,2,3,4-tetrahydroi5oq[uinoline 



independently 




wherein^ for each independent occurrence of t, 
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ring; and -X -R togetiher represents an alkoxycarbonyl, aralkoxycarbonyi, alkanoyl, 
aralkanoyl, aroyi, cycloaBcylcarbonyl, heterocyclylcaibonyl, heterocyclyl-alkanoyl, 6- 
(dibenylcaibamoyl)-4-oxohexanoyl moiety or an acyl groiq) of an a-amino acid in 
which the amino group is substituted by an alkoxycarbonyl, aralkoxycarbonyi 
diaialkylcaxbamoyl, diaralkylaHcanoyl, or aralkanoyl moiety; 

wherein the tsrm "aroyl" lefears to an acyl ffoup derived from firom an 
arylcarboxylic acid such as benzoyl, 1-naphtboyl, 2-nq)hthoyl, etc., and tiie term 
''aralkanoyl" refers to an acyl groiqp derived firom an aryl-substitated alkanecaiboxylic 
acid; 

whereby the term "aryl" alone or in each of the aralkyl, aryloxycarbonylalkyl, 
aralkoxycaibonylalkyl or N-aralko^Qrcaibonyl moieties refers to a pheayl or napfadiyl 
group optionally substituted with one or emore substituents selected from alkyl, 
hydroxy, alkoxy and halogen; 

(ii) R; R^ R^ and R^' are each hydrogen; is -C(=0)-, N(R^)S02, 
N(R'')C(=0) or SC(=0), wherein R"" is hydrogen, Ci.salkyI or joined together with 
either directly to form a 5-7 membered hetCTocycle such as pynolidinyl or piperidinyl, 
or tiirough a hetcroatom selected from N, O and S, to form a 6-membered heterocycle 
with the nitrogen to which they are attached such as morpholinyi, piperazyl, or N-Ci- 
saDcyl-piperazyl; R* is a substituted or unsubstituted Ci^alkji, a 5-6 membered 
heterocycle or a 6-10 carbon atoms aryl moiety substituted with Ci^alkyl, Ci.salkoxy, 
hydroxy, halogen, N(R")2, C(=0)OR\ -C(=0)N(R^)2, -S02N(R")2, CH2N(R^)2, 
N(R')C(=0)R* orN(R^S02R^ R^ is 0R^ N(R^2, Ci^enyl-R' or-[CR^^R*^; and 
^X^-X^-R^ together represent -CH(R*^)C(K))NHCH(R')C(<))-Y-[CR^RSl^^^ 
^erem m is an integer &om 0 to 5, Y is O or NH, R^ and R° are independently 
hydrogen, OR*, N(R% CMalkrajd-R*" or ^CR^^tJl*' wherem n is an integer from 0 
to 5, R* is hydrogen or CMalkyl, R^ is hydrogen, hydroxy or CMalkyl and R^ is 
hydrogen, substituted or unsubstituted aryl, 5- or 6-membered hetoocycle, Ct-6alkyl 
or Ci.«alken^, Ca-Tcycloallqd, 5- to 7-membered caibocyclic or 7- to 10-membCTed 
bicyclic carbocyclic ring, benzofiiryl, indolyl, azabicyclo Cv-ucycloalkyl or 
beDzopiperidinyl; R^ is hydrogen, substituted or unsubstituted Ci-^alkyi or 
(CH2CH20)pCH3 or (CH2CH20)pH herein p is an integer fiom 0 to 5, and R^ is 
hydrogen, or substituted or unsubstituted aryl, hetCTOcycle, 5- to 7-membered 
caibocyclic or 7- to lO-membered bicyclic carbocyclic ring; 
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(iii) R', K\ and R^' are each hydrogen; is -C(=0)-, -SO2-, N(R'')S02, 
NCR^'jCXO) or SC(=0) , wherein is hydrogen^ Ci-salkyI or joined together with R^ 
either directly to form a 5-7 membCTed heterocycle such as pyrrolidinyl or piperidinyl, 
or Ihrough a heteroatom selected fix>m N, O and S, to form a 6-membered heterocycle 
with the nitrogen to which they are attached such as morpholinyl, piperazyl, or N-Ci. 
aalkyl-piperazyl; R^ is a substituted or unsubstituted Ci^alkyU a S-6 membered 
heterocycle or a 6-10 carbon atoms ar^ moiety substituted with Ci^alkyl, Ci.aalkoxy, 
hydroxy, halogen, N(R*)2, C(K))OR^ -C(=0)N(R% -SOi^(R% 0^(8.%, 
N(R*)C(=0)R'^ or NOOSOzR"; R^ is OR", N(R")2, CMalkenyl-R*' or --[CR^'']„R^ and 
-X^-X^-R^ together represent -C3I(R*^C(=<))-Y-[C»5r8]„>R8 wherein m is an integer 
from 0 to 5, Y is O or NH, R*^ is hydrogen, 0R% N(R")2, CMalkenyl-R'' or - 
[CR^^nR^; wherein n is an integer ftom 0 to 5, R* is hydrogen or CMalkyi, R^ is 
hydrogen, hydroxy or Ci^aSkyl and R*' is hydrogen, substituted or unsubstituted aryl, 
5- or 6-membered heterocycle, Ci-ealkyl or Ci-6alkenyl, Ca-Tcycloalkyl, 5- to 7- 
membered caibocyclic or 7- to 10-mOTib©red bicyclic caibocychc ring, benzofiiryl, 
indolyl, azabicyclo Cv-ncycloalkyl or benzopiperidinyl; R^is hydrogen, substituted or 
unsubstituted Ci^alkyl or (CH2CH20)pCH3 or (CazCHiOytl wherein p is an integer 
from 0 to 5, and R^ is hydrogen, or substituted or unsubstituted aryl, heterocycle, 5- to 
7-membered carbocyclic or 7- to 10-membered bicyclic carbocyclic ring; 

(iv) R' and R^ are each hydrogen; R^ is hydrogen, -C(=0)H, -Ci-4alk>i or - 
COOR"; X^ is -C(=OK -SO2-, N(R*)S02, N(R')C(=0) or SC(=0), wherein R* is 
hydrogen, Ci-salkyl or joined togetiier with R^ either directiy to form a S-7 membered 
heterocycle such as pyrrolidinyl or piperidinyl, or tim)U|^ a heteroatom selected from 
N, O and S, to form a 6-membered heterocycle with the nitrogm to which they are 
attadied such as moipholinyl, piperazyl, or N-Ci.aalkjd-piperazyl; R^ is a substituted 
or unsubstituted Ci-eaQcyl, a S-6 membered heterocycle or a 6-10 carbon atoms aryl 
moiety substituted with Ci-4alkyl, Ci-salkoxy, hydroxy, halogen, N(R")2, C(O)0R*, - 
C(=0)N(R")2, -S02N(R*)2, CH2N(R*)2, N(R")C(=0)R* or N(R*)S02R^ R^ is 0R^ 
N(R% CMalkenyl-R*' or -[CR^V; ^ is hydrogen, 0R^ N(R')2, Q^enyl-R*' 
or -^CR^TnR''; and -X^-X^-R* togetiier represent "<3I(R^C(=0)NHCH(R^C(=0)- 
Y-[CR^R^] JR^ wherein m is an mteger fix)m 0 to 5, Y is O or NH, R'^ and R*" are 
independently hydrogen, 0R^ N(R^2, CMalkenyl-R^ or -{GR^^R*" wherein n is an 
integer from 0 to 5, R* is hydrogen or Ci-^alkyl, R^ is hydrogen, hydroxy or Ci-4alkyl 
and is hydrogen, substituted or unsubstituted aryl, 5- or 6-membered heterocycle^ 
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Ci-6alkyl or Ci^salkenyl, Cs-Tcycloalkyl, 5- to 7-membered carbocyclic or 7- to 10- 
membered bicyclic carbocyclic ring, benzofuryl, indolyl, azabicyclo C7.iicycloalkyl 
or benzopiperidinyl; is hydrogen, substituted or unsubstituted Ci^alkyl or 
(CH2CH20)pCH3 or (CIfcCH20)pH wherein p is an integer bom 0 to 5, and is 
hydrogen, or substituted or unsubstituted aryl, hetecocycle, 5- to 7-membered 
carbocyclic or 7- to 10-mOTibered bicyclic carbocyclic ring; 

(v) R' and R^' are each hydrogen; R® is hydrogen, -C(=0)H, -Ci^alkyi or - 
COOR'; is -C(=0)-, -^Or, N(R'')S02, N(R'')C(=0) or SC(=0), wherein R'^ is 
hydrogen, Ct.salkyl or joined together wiHi R^ eiOier directly to form a 5-7 membered 
heterocycle such as pyrrolidinyl or piperidinyl, or through a heteroatom selected from 
N, 0 and S, to form a 6-mCTib^ed heterocycle with the nitrogen to which fhey are 
attached such as moipholinyl, pqperaz^ or N-Ci-aalkyl-piperazyl; R^ is a substituted 
or unsubstituted Ci^alkyl, a 5-6 membered heterocycle or a 6-10 carbon atoms aryl 
moiety substituted with Ci^alfcyl, Ci-3alkoxy, hydroxy, halogen, N(R°)2, C(=0)OR^ - 
Ci=0)N(R%, ^02N(R")2, CH2N(R% N(R')C(=0)R^ or N(R")S02R^; R^ is OR*, 
N(R')2, CMalkenyl-R^ or -[CR^^nR^ R^ is hydrogen, 0R^ N(R')2, Ci^enyl-R^ 
or -{CR^^nR"; and -X^-X^-R^ together represent -CHCR'^CC^O^Y-fCR^R^laJl^ 
wherein m is an integer from 0 to 5, Y is 0 or NH, R*^ is hydrogen, 0R^ N(R^2, Ci, 
4alkenyl-R^ or -[CR^^]nR*^; wharein n is an integer from 0 to 5, R^ is hydrogen or Ci. 
4alkyl, R^ is hydrogen, hydroxy or CMalkyI and R*^ is hydrogen, substituted or 
unsubstituted aryl, 5- or 6-membered heterocycle, Ci-ealkyl or Ci^alk«iyl, C3- 
Tcycloalkyl, 5- to 7-membered caibocyclic or 7- to 10-membered bicyclic carbocyclic 
ring, benzofiuyl, indolyl, azabicyclo C7.ticycloalkyl or benzqpipeddinyl; R^ is 
hydrogen, substituted or unsubstituted Ci^alksd or (CH:2CH20)paEl3 or (CEiCHzO)^ 
wherein p is an integer from 0 to 5, and R^ is hydrogen, or substituted or unsubstituted 
aiyl, heterocycle, 5- to 7-mCTibered caibocyclic or 7- to lO-m^tnbered bicyclic 
carbocyclic ring; and 

(vO R®, R', R^ and R^' are eadi hydrogen; R* is Ci-^alkyl, C2^alkenyl, C3. 
vcycloalkyl, aryl, heteroaryl, T-Ci^alkyl, T-C2.6alkenyl, wherem T is aryl, heteroaryl 
or C3-7cycloalkyl; R^-X^ together rq>resent W wherem W is R*, R^'CO, R'^CO, 
R^CH(R0CO, R^NHCH(R>)CO, R^CHCR^CO, R*SQ2, R'^O or an amino acid 
with a blocked or unblocked amino tmninus, wherein R^ and R^ are eadb 
independently hydrogen, Ci-ealkyl, C3-7cycloalkyl, aiyl, heteroaryl, T-Ci-ealkyl or T- 
(CH2)nCH(T)(CH2)n who-cin n is an integer from 1 to 4; and -X^-X^-R"* togetha: 
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represent -CH(R')C(=X)CHRV, wherein X is (OH,H) or O; is hydrogen, Ci- 
ealkyl, C2.6alkenyl, Cs-Tcycloalkyl, aryl, heteroaryl, T-Ci^alkyl or T-C2^alkenyl; is 
hydrogen or OH; and is Y, (CHRVY or <R^(CHR'*)n-Y, wherein Y is 
hydrogen, OH, -NR'lR.^ aryl, heteroaryl or CO-Z, n is an integer from 1 to 4, Z is OH, 
-1SQEC*R^, OR"^ or an amino acid with a blocked or imblocked caiboxy temnnns, R^ is 
H, Ci^alkyl or arjiCi-^alykl, and R* and R'' are each independently hydrograi, Ci- 
aalkyl, Cs-Tcycloalkyl, aryl, heteroaryl, T-Ci^alkyl or T-Cz-ealkenyl. 

3. The compound of claim 1, herein: 

is hydrogen, an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety, a nitrogen protecting groiq>, or a prodrug moie^, 

R*^ is hydrogen or an aliphatic, heteroaliphatic, aromatic or heteroaromatic 
moiety; 

Vt} is an aUphatic, heteroaliphatic, aromatic or heteroaromatic moiety, 

X' is -C(^h -S(=OK -C(=NH)-, -C(=SK .NC(-0)-, -NC(=S)., .N.C(=N- 
C N)-, -NS(02)-, -CHR^^\ -SChr> -C00-, -C(=0)C(R^)2-. or -SC(=0> wherein 
each occurrence of R^^^ is indepmdently hydrogen, or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety; 

R^ is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety; 

B? is hydrogen, halogen, or an aliphatic, heteroaliphatic, aromatic or 
hetmaromatic moiety; 

R^' is hydrogen, halogen, or lower alkyl^ 

is an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiet)^ 
is absent, -NR^-, -(CHR^V, -NR^Y-, or -(CHR^)j Y- wherein each 
occuffence of R^ is indq)endently hydrogen or an aliphatic, heteroaliphatic, 
aromatic or heteroaromatic moiety, each occurrence of Y is independentiy 



or an aliphatic, heteroaliphatic, aromatic or heteroaromatic moiety, and wherein each 
occurrence of j and t is independentiy an integer from 1 to 4; and 



X^ is absent, -NHCO-, -NHSOr, -NHCONH-, -NHC00-, -CH2NH-, ^-O)- 
, -S(=0)., -C(=NH)-, -C(=S)-, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N., ^Or, - 




t wherein, for each independent occurrmce of t, R is hydrogen. 
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COmr^\ «C00-, -(CHR^V. -O-, or -NR^^-, wherein each occun^ce of R'^'' 
is indq)endeiitly hydtogen, an aHphatic, het^oaliphadc, aromatic or heteroaromatic 
moiety, and k is an integer from 1 to 3; 

wherein each of the foregoing aliphatic or heteroaliphatic moieties may be 
independently substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregoing aromatic, heteroaromatic, aryl and heteroaryl moieties may be 
substituted or unsubstituted. 



4. The compound of claim 1, wherein the compoxmd has the structure: 

R' NHR^ 

5. The compound of claim 4, who^ ' is hydrogeD, is CHR'°*, R° and R , 
tak^ togeOier, fomi a S-mranbered heterocyclic moiety and the compound has the 
structure: 

I NH r'^^ 

h R3 

6. The compoimd of claim 2, \^adn R^' is hydrogCT, is CHR^, R° and R', 
takoi together, form a 6-membaed heterocyclic moiety and the conqMund has the 
stracture: 

R2 R3 

7. The compound of claim 1, v/hec&n R^ is hydrogen, X^ is CHMe and fbe 
conqjound has the structure: 
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8. The compound of claim 1, wherem is hydrogen, is absent, is - 



O 



. H , „ 

CH(Me)Y- where Y is ^ / 2 and the Mmpound has the structure: 



R' NHR°, H O 



9. The compound of claim 1, whereiii R' and are each hydrogen, is 
CHR^, and the compound has the structure: " 

Iji NHR° 



(D) 



R2 R3 



10. The compound of claim 9, wherein Hbe compound has the structure: 

Ijl NHR° R'^ 

^2 R3 

(Oh 



11. Hie compound of claim 10, wherein R° and R''^, taken together, form a 5- 

membered heterocyclic moiety and the compound has the structure: 

bt HN- 



Ijf HIM ■ 



R2 r3 

12. The compoimd of claim 10, wherein R° and R''^, taken together, form a 6- 
membered heterocyclic moiety and the compound has the stnictore: 
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13. The compoimd of claim 9, wh^m is metbyl and the compoimd has the 
structure: 

A2 r3 

14. Hie compound of claim 1, wh^ein R' and R'^ are each hydrogen, is 
CHR"^ and is -C(=0>NH- and the compound has the stracture: 



H NHR° H 

1^ r' O 
(DO) 



IS. The conqpound of claim 14, wherein ffae compound has the stiactuie: 



H NHR^ H 



16. The compound of claim 15, whwein and R'^, takm together, fomi a 5- 
membered heterocyclic moiety and the compound has the structure: 

hi HN 



M 1 



r2 r3 6 
(m^ 

17. The compound of claim 15, wherein and R^, taken together, form a 6- 
membered heterocyclic moiety and the compound has the stmcture: 
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18. . The compound of claim 14, wherein R is methyl and the compoimd has the 
stracture: 

(DDL") 

19. The couxpoimd of claim 1, wherdn R' and are each hydrogen, is 
CHR"^, is -C(=0)- and the coiiq[>oiind has the structure: 

H NHR° 

O R2 R* 
(IV) 

20. Hie coiiq>ound of claim 1 9, wherein fbe compound has the stracture: 

H NHR° R^ 

O R2 R3 

21. The conqK)niid of claim 20, wherein R° and R^, taken together, form a S- 

memboed heterocyclic moiety and the conqK>und has the structure: 

M HN 1 

O R2 R3 

22. The compound of claim 20, wherein BP and R^, taken togeth^, form a 6- 
membered hetat>cyclic moiety and the conipound has the structure: 
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o r2 R3 



23. The compoimd of claim 19, whereiii is methyl and die conqK)und has the 
structure: 

hi mPPt, 

.r4 




O R2 R3 

(IV°) 



24. The compound of claim 1, wherein R' and R' are each hydrogen, x' is 
C(=0)-, is CHBP^ and X^ is -C(=0)NH- and the compound has the structure: 

H NHR° r'^ h 

o r2 r' i> 
(V) 



25. The compound of claim 24, ^dierein the conqMund has tibie structure: 

H NHrO R^ h 




26. The conq>ound of claim 25, wherein R** and R^, taken togethCT, form a 5- 
membered heterocyclic moiety and the compound has the structure: 

H HN— 




Y S2 o 



27. The compoxmd of claim 25, wherein and R^, taken together, form a 6- 
membered heterocyclic moiety and the compound has the stmcture: 
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28. The compound of claim 24, wherdn is methyl and the compound has the 
structure: 



H NHR^ 



O r2 O 



29. The compoiind of claim 1, wherein R' and are each hydrogen, and is 



KR^^- and the compound has tib.e structure: 



(VI) 



30. The compound of claim 29, wherein die compound has the structure: 

(VI*) 



31. The compound of claun 30, wherein R" and R^, takm together form a 
hetraxKycIic moiety and the coiiq)ound has the structure: 

(VI^ 

wherein n is 0 or 1. 
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32. The cx)inpovind of claim 1, wherein R' and are each hydrogen, is - 
C(=0)- and is -NR^-, and the compound has the structure: 

cm 



33. The compound of claim 32, wharein the compound has the structure: 



O 



NHrOrX2A 




34. The compound of claim 1, wherein R' and are each hydrogen, X' is - 
C(==0)- and is MI, and the compound has the structoie: 

H NHF^H 

O ^2 R3 

(vm) 



3S. The componnd of claim 34, wherein the conqtoxmd has the stiucture: 

>jj NHR°^ 

(vm*) 



36. The compound of claim 1, wherein R' and R^' are each hydbrogen, X' is - 

T £ 

q=0)-, X^ and X' are botii absent and is a cyclic moiety 'A ^ and tbs 
compounds have the genoal structure: 

O R2 r3 

(K) 
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wherein X^, X^ X*, and 5^ are connected by either a single or double bon4 
as valency pennits, and are each independently -C(=0)-, CHR'^, NR'^ , N, O, CH, 
Cr"', wherein each occmrence of R'^ is mdependently hydrogen, halogen, alkyl, 
heteroaHcyi, aryl, or heteroar)^, or is WR'^, wherein W is -0-, -S-, -NH-, -CO-, -SO2- 
, -COO- or -CONH-, and R^ is hydrogeai, alkyl, heteroallQrl, aryi, or heteroaryl, or 
two occurrences of R'^ takaa together represent a cycloalkyl, hetetocycloalkyl, aryl, 
h^eroaryU -(alkyl)aryl or -(alkyl)heteToaryl moie^. 

37. Theconipoiandofclaini36,^rtierdn^ represents a moiety having 

the stnicture: 




38. The compound of claim 1, wherein R® is hydrogen. 

39. The conqwund of claim 1, whfa^an R^ is hydrogen; R^ is substituted or 
UESubstitoted lower alkyU lower alkylamino, lower heteroaryl, -(CH2)cycloalkyl,- 
(CIfc)heterocycloaIkj4, -(CH2)arjd, -(CH2)hetCToaryl, optionally substituted with one 
or more occurrences of R^, wherein R^ is hydrogen, alkyl, heteroalkyl, aiyl, 
heteroaryl, -{alkyl)aryl, -(alkyl)heteroaiyl, -OR^, -SR^, -N(R^, -SOzNOR.^, - 
C(=0)N(R^)2, halogen, -CN, -NO2, -C(=0)OR^, -N(R^(=OJR^, vAerem each 
occcunence of R^ and R*^ is independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyi)heteroaiyl; R' is alkyl, alkenyl, 
heteroalkyl, heteroaDcenyl, aryl, heteroaryl, -(a]kii)aryl, -(alkyl)hderoaryl, - 
Oieteroalkyl)aryl, or -(lietaoa]l^)heteToaryl, wherem R* is optionalty substitated 
with one or more occurrences of R*^, wherein R^ is hydrogen, alkyl, heteroalkyl, 
aryi, heteroaryl, -(alkyl)aryl, -(aIkyI)heteroaryl, -OR*^, -SR"^, -N(R^^. -S0^(S}%, 
-C(=0)N(R^«)2, halogen, -CN. -NO2, -a=0)OR'^ N(R'^C(=0)R»*= or - 
N(R'^)S02R^*^; wherein each occcurrence of R^^ and R^*^ is independentty hydrogen. 
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lower alky], lower heteroalkyl, aryl, hetooaryl, -(alkyl)aryi or -(aIkyl)heteroaryl; or 
R^^ and R^^, taken together with the atoms to which they are attached, form a 
substituted or unsubstituted heterocychc moiety; and R"^ is alkyl, alk^yU heteroalkyi, 
heteroalkenyl, aryl, heteroaryl, «(alkyl)aryl, -(alkyl)heteroaryl -(heteroaIkyi)aryl, or - 
(heteroaIkyI)heteroaiyU optionally substituted with one or more occurrences of R^^, 
wherein R'*^ is hydrogen, alk)4, heteroalkyi, aryl, heteroaryl, -(alkyl)aiyi, - 
(alkyl)heteroaryl, -OR*^ ^R^^ -N(R%, -S02N(R*^)2, -<:(=0)N(R% halogen. - 
CN, -NO2. -C(=0)OR'®, -N(R*®)C(=0)R'*^, wherein each occcurrence of R^® and R^ 
is indq)endently hydrogen, lower alk}^, lower heteroalkyi, Bjyl^ heteroaijd, - 
(a]kyl)aryl or -(alkyl)heteroar^ 

40. The conq)Ound of claim 1 wherein R^' is hydrogen, is C(=0), is 
CHR^-Y and the compound has the structure (and phamiaceutically acceptable 
derivatives thereof): 



wherdn is hydrogen, alkyl, heteroalkyi, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, or a nitrogen protecting group or a prodrug moiety; 

R' is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl or 
-(alkyl)heteroaryl moiety, or R', taken together with a substituent present on R\ may 
form a cyclohetCToaliphatic moiety; 

R^ is an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)ary], - 
(alkyl)heteroaryl, -(heteroaIkyl)aryl, or ~{heteroalkyl)heteroaryl moiety, or R^ taken 
together with R may form a cycloheteroaliphatic moiety; 

R^ is an aliphatic, hetCToaliphatic, aryl, heteroaryl, -(a]kyl)aryl, - 
(aIkyl)heteroaryl, -(hetQ:oalkyl)aryl, or -(heteroalkyl)heteroaryl moiety; 

R^ is hydrogen, halogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(alkyl)heten>aryl, -OieteiDalkyl)arjd, or-^eteroalkyl)heteioaTyl moiety; 

R* is an aliphatic, heteroaliphatic, aryl, hetoioar^ -(alkyl)aryi, - 
(alky!)heteroary!, -Oieteroalkyl)aryl, or -(hetCToalk>1)heteroaryl moiety, or R^ taken 
together with a substituent present on X\ may form a cycloaliphatic, 
cycloheteroaliphatic, aryl, or heteroaryl moiety; 
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is hydrogen or an aliphatic, heteroaliphatic, arj4, heteroaryl, -(alkyl)aryl, 
-(alkyI)heteroaryl, -(heteroalfcyOaryl, or-{heteroalkyi)heteroaryl moietjr. 



independait occurrence oft, is hydrogen, or an aliphatic, hetw>aliphatic, aryl, 
heteroaryl, -(alkyl)aiyl, -(alkyl)heteroaryl, -(heteroalkyl)aryl, or 
(heteroalkyl)heteroaryl moiety, t is an integer firom 1 to 4; and 

is absent, -NHCO, -NHSQ2-, -NHCONH-, -NHCOO, -CH2NH-, -C(-0)- 
^ ^(=0K -C(=NH)-, -C(=SK -NCeS)N-, -N-CC-N-C N)N-, .NS(02)N-, -SO2-, - 
C(=0)NR^\ -C(=S)NR^\ -C00-, -(CHR^V> -0-, -CHaNR^^ or -NR^-, 
wherein each occurrence of R^^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyi)aryl, -{alkyl)heteroaryl, -(heteroalkyl)aryi, or 
Hheteroalkyl)heteroaryl moiety, or R^^ taken together with R^, may form a 
cycloaliphatic, cycloheteroaliphatic, axyl, or heteroaryl moiety; and k is an integer 
fiom 1 to 3; 

wherein each of the foregoing aliphatic or heteroaliphatic moieties may be 
independentiy substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of flie foregoing aryl, heteroaryl, -(alkyl)aiyl, -<alkyl)heteroaryl, - 
(heteroalkyl)aryl, and -(heteroalkyl)heteroaryl moieties may be substituted or 
unsubstituted. 

41 . The compound of claim 40 wherein Y is C(K)), is absent and flie 
cong>ound has Hxe stracture: 



wherein AR^ is a substituted or unsubstituted aryi, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl or heterocyclic moirty, and R', taken together with a substituent 
present on AR^ may form a substituted or unsubstituted, saturated or unsaturated 
heterocyclic moiety. 

42. The compound of claim 41 wharein R^ is methyl and R*^ is a prodrug 




wherein for each 




R' NHR^ 



O r3 o 



moiety. 



283 



wo 03/106405 



PCTAJS03/188S8 



43. The compound of claim 1 wherein R^' is hydrogen, X' is C(=0), is 
Cm^[C(=0)NHCH(R^]t, X^ is absent and Ihe compound has the structure (and 
phannaceutically acceptable d^vatives thereof): 

NHR° 




wherein is hydrogen, alkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryI, or a nitrogen protecting group or a prodrug moiety, 

R' is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl or 
-<aDcyl)heteK)aryl moiety, or R', takra together with a substituent present on R\ may 
form a cycloheteroaliphatic moiety; 

is an aliphatic, heteroaliphatic, aiyl, heteroaryl, -(aIkyT)aryl, - 
(alkyl)het€roaryl, -<hetCToalkyl)aryl, or -(heteroalkyl)heteroaryl moiety, or R^ taken 
together with R may form a cyclohetCToaliphatic moiety; 

R^ is an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(a]]cyl)heteroaryl, -(heteroalkyl)aryl, or-(heteroalkyl)heteroaryl moiety, 

R^ is hydrogen, halogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl, -(alkyl)heteroarj1, -(heteroalkyI)aryl, or-(hetCToalkyl)heteroaryl moiety; 

R^ is an ahphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)arjd, - 
(alkyl)heteroaryl, -(heteroalkyl)aryl, or-(heteroalkyl)heteroaryl moiety, 

R^ is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, 
-(alkyl)heteroaryl, -(heteroalkyl)aryi, or -{heteroalkyl)heteroaryl moiety, 

each occurrence of R^* is independently hydrogen, or an aliphatic, 
heteroaliphatic, arji, heteroaryl, -<alkyl)aryl, -(a]kyl)heteroaryi, -(heteroalkyl)aryl, or 
-(h^eroalkyQheteroaryl moiety, and 

t is an integer from 1 to 4; 

whwein each of the foregoing aliphatic or heteroaliphatic moieties may be 
independently substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregomg aryl, heteroaryl, -(alky^arj^ -(alkyl)heteroaryl, - 
(heteroaIkyl)aryl, and -Oieteroa]k3d)heteroaryl moieties may be substituted or 
unsiibstituted. 
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44. The compound of claim 43 wherein t is 2, is AR\ is methyl, one 
occunence of R^ is isopropyl and the compound has the structure: 

R' NHR^i ^ O 

O R^ R^ O 

wherein AR^ is a substituted or unsubstituted aryl, heleroaryl, -(aJkyl)aryl, - 
(aIkyl)beteroaryl or heterocyclic moiety, and R', taken together with a substituent 
present on AR^ may form a substituted or unsubstituted, saturated or unsaturated 
heterocyclic moiety. 

45. The compound of claim 40, 41 , 43 or 44 wherein R^ is hydrogen, lower alkyl 
orhalogen. 

46. The compound of claim 40, 41, 43 or 44 wherein R^ is hydrogen, methyl or F. 

47. The compound of claim 40, 41, 43 or 44 wherein R^ is F. 



48. The compound of claim 1 wherein R^' is hydrogen, is C(=0), is 
j^jjjjX2AQjj^x2Ay yrZ absejit and the compound has the structure (and 
pharmaceutically acceptable derivatives th^eof): 

O ^2 R3 |!^X2A' ^ 

wherein R*' is hydrogen, alkyl, hetCToalkyl, aryl, het^aiyl, -(alkyl)aryl, - 
(allcyl)heteroaryl, or a nitrogen protecting group or a prodrug moiety, 

R' is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl or 
-(a]kyl)heteroaryl moiety, or R', taken togetfier with a substituent present on R^ may 
form a cycloheteroaliphatic moiety; 

is an aliphatic, hetax>aliphatic, aryl, heteroaryl, -(alkyl)aryi, - 
(alkyl)heteroaryl, -(hieteroalkyl)aryl, or -(heteroa]kyl)heteroaryl moiety, or B} taken 
together with R may form a cycloheteroaliphatic moiety; 

is an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alk)d)heteroaiyl, -(heteroalkyl)aryl, or-(heteroalkyl)heteroaryl moiety; 
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is hydrogen, halogen or an ahphatic, heteroaliphatic, aryl, heteroaiyl, - 
(alkyi)aryl, -(alkyl)heteroax5l, -(heteroalkyl)ar5d, or -(heteroalkyl)beteroaryl moiety; 

is an aliphatic, heteroaliphatic, aiyl, heteroaryl, <alkyl)aryi, - 
(a]kyl)heteroaryl, -(heteroalkyl)aryl, or -(heteroalkyl)heteroaryl moiety, or R^ taken 
together with R^ or a substituent present on Y, may form a cycloaliphatic, 
cyclohetCToaliphatic, aryl, or heteroaryl moiety; 

r'^ is hydrogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, 
-(aIk5l)heteroaryl, -<heteroalkyl)aryl, or -(heteioaDq4)hetCToaryl moiety; 

R^' is hydrogen, or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryi, -<alkyl)heteroaryl, -(heteroalkyl)aryl, or -^eteroalkyl)heteroaiyl moiety, 
or R^ taken together with R* may form a cycloaliphatic, cycloheteroaliphatic, aryl 
or heteroaryl moiety; and 

Y is independentiy absent or is ^ / K wherein for each 

indq)endent occurrence of t, is hydrogen, or an aliphatic, heteroaliphatic, aryl, 
heteroaryl, -(alkyl)aryl, •(a]kyl)heteroaryl, -(heteroalkyl)aryl, or 
(heteroalkyl)heteroaryl moiety, or one occmrence of R^^ taken together with R^ may 
form a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety; t is an integer 
fitom 1 to 4; 

wh^ein each of the foregoing aliphatic or heteroaliphatic moieties may be 
independently substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregoing aryl, heteroaryl, ^alkyl)aryl, -(alkyQheteroaryl, - 
(heteroa]kjd)axyl, and -(heteroalkyl)h^eroaryl moieties may be substituted or 
unsubstituted 

49. The compound of claun 48 wherem R^ is AR\ R^ and R^' are each 
hydrogen, Y is absent and ttie compound has the structure: 




wherein AR^ is a substituted or unsubstituted aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryi or heterocyclic moiety. 
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50. The compoxmd of claim 48 wherein is hydrogen, Y is [C(=0)NHCHR^]t 
and the compound has &e structure: 



t 

9 

wherein each occurrence of is independently hydrogen, or an aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, -(alkyl)hetCToaryl, -(heteroaIkyl)aryl, or 
-{heteroaIkyl)heteroaryl moiety; and 

t is an integer finom 1 to 4. 

51. The compound of claim 50 wherein t is 2, R^ is AR\ R^ is methyl, one 
occurrence of R^^ is isopropyl and the compomid has the structure: 



wherein AR^ is a substituted or unsubstituted aryl, heteroaryl, -(a]kyl)aiyl, * 
(a]kyl)heteroaiyl or heterocyclic moiety. 

52. The conqjound of claim 1, 40, 41, 43, 44, 48, 49, 50 or 51, whea^ R is 
hydrogen. 

53. The compound of claim 41, 44, 49 or 51, wherein AR^ is one of: 
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H H 


H 




H 





'""'"■Os)^ ""^Ov^ ""'■^ 



wherein R^^ is hydrogen, aJkyl, heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or - 
(alkyl)heteioaryl3 -OR^, -SR^^ -N(R^^)2, -S0iN(R^^)2, -C(=0)NCR^^)2, halogen, - 
CN, -NO2, -C(=0)OR^, N(R^^)C(-0)R^^ or-N(R^®)S02R^^; wherein each 
ooccuirence of R^® and R^^ is independently hydrogen, lower alkyl, Iowa- 
hetaoalkyl, aryl, heteroaryl, -{alkyl)aryl or -(alkyl)heteroaryl, or R^^ and R^^, taken 
together with the atoms to which they are attached, fbnn a substituted or unsubstitnted 
heteiocycUc inoiet^ wherein n and p are eadi indq>Qidently integm fit>m 0 to 3 and 
r is an integ^ fiom 1 to 6. 



54. The compound of clahn 41, 44, 49 or 51, wherein AR^ is one of: 




whCTein each occurrence of R is ind^aidently hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR'^ -SR^, -N(R^^)2, - 
S02N(R'^, -C(=0)N(R'^)2, halogen, -CN, -NO2, -C(=0)OR^^, N(R^^)C(=0)R'^ or 
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-N(R^®)S02R^^; wherein each occcuirence of R^® and R^^ is independently hydrogen, 
lower alkyl, lower heteroalkyl, aryi, heteroarjd, -(alkyl)aryl or -(alkyl)heteroaryI, or 
R^® and R^^, taken together with the atoms to which they are attached, form a 
substituted or unsubstituted heterocyclic moiety, wherein n and p are each 
independenly an integ^ from 0 to 4. 

55. The compound of claim 41, 44, 49 or 51, whorein AR^ is one of: 




wherein R^° and R^^ are each independently hydrogen, lower alkyl, lower 
heteroalkyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl; wherein R^^ and R^^ 
taken together form a 5-8 membered heterocyclic ring; 

each occurrence of R^^ is independently hydrogen, alkyl, heteroalkyl, aryl, 
heteioaryl, -(alkyl)aryl or -(alkyl)heteroaryl, -OR^^ -SR^^, -N(R^^)2, -S02N(R^^)2, - 
C(=o)N(R^«)2, halogen, -NO2. -C(=0)0R'^, N(JI^^C(=0)R'^ or - 

N(R'^)S02R^^;and 

each occcurrence of R^^ and R^^ is indq>endently hydrogen, lower alkyl, 
lower heteroalkyl, aryl, heteroarjd, -(alkyl)aryl or -(alkyl)heteroaryl, or R^^ andR^^, 
taken together with the atoms to which they are attached, form a substituted or 
unsubstituted heterocyclic moiety; wherein n and p are each indq>endenly an integer 
fit>mOto4. 

56. The compound of claim 41, wherein AR* is one of: 
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wherem R*^ and R^^ are each independently hydrogen, lower alkyl, lower 
heteroalkyl, aiyl, heteroaiyl, -(alkyl)aryl or -(alkyl)lietooaryl; ; or R^° and R*^ taken 
together form a 5-8 membered hetax)cyclic ring; or R^^ and one occunence of R^^ 
taken together, fonn a substituted or imsubstitated, saturated or unsaturated 
heteFocyclic ring; 



each occurrence of R and R*® is indepaadently hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, <alkyl)aryl or -(alkyl)heteroaryl, -OR^^, -SR^^, -N(R^%, - 
S02N(R^^)2, -CH))N(R^^)2, halogen, -CN, -NCb, -C(K))OR^^, "N(R^^)C(=0)R'^, 
wherein each occcuiroice of R^^ and R^^ is independently hydrogen, lower alkyl, 
lower heteroaDcyl, aryl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaiyl, wherein n is an 
integer fix)m 0 to 4. 

57. The compound of claim 56, wherem R^^ is methyl, methoxy or halide. 

58. The compound of claim 57, wherein R^^ is methyl, methoxy or F. 

59. The compound of claim 41, wherein AR^ is a moiety having the structure: 

O or 0^0 ; 

and R^^ is hydrogen, methyl or ethyl. 

60. The conq)ound of claim 41, in^erein AR^ is a moiety having the structure: 
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whCTedn R^^ and R^^ are each indepeadently methyl, ethyl, propyl, butyl, 
pentyl, isopropyl, isobutyl, sec-butyl, isopeatyl or cyclopropyl. 

61 . The compound of claim 41, wherein AR^ is one of: 




62. The compound ofclaim 41, wherein AR is one of; 
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63. The compound of claim 41, 44, 49 or 51, wherem is Iowa: alkyl, - 
CHiNR^R^ or -(CH2)phe3ayl, wherein the phenyl grotq) is optionally substitated 
with one or more occurrences of R^, whoein R^^ is hydrogen, alkyl, heteroalkyl, 
aryl, heteroaryl, -(alkyl)aryl or -(aIkyl)heteroaryl, -OR^^ -SR^, -N(R^2, - 
S02N(R'^2, -C(=0)N(R^% halogen, -CN, -NO2, -C(=0)OR^, -N(R^^C(=0)R^^ 
wherein each ooccmrmce of R^ and R^ is indq)endently hydrogen, lower alkyl, 
lower heteroalkyl, aryl, heteroaryl, -(a]kyl)aryl or '(al]cyI)heteioaryl; and wherein R 
and R^ are each independently hydrogen, lower alkyl, lower heteroalkyl, aryl, 
heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl; whereby each of the foregoing alkyl and 
heteroalkyl moieti^ may be linear or branched, substituted or unsubstituted, cyclic or 
acylic, and each of the foregoing aryl, heteroaryl, -(alkyl)aryl and -(aIkyl)heteroaryl 
moieties may be substituted or unsusbtituted. 

64, The compound of claim 41, 44, 49 or 5 1 , wherein R^ is is one of: 
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•rtfW ^VIAT vvtiv 




wherein each occcuirence of is indq)eadently hydrogen or lower alkyl; 
each occurrence of X is indepeadently a halogen; s is an integer fiom 0 to 3 and u is 
an integer from 1 to 6; whereby each of the foregoing alkyl moieties may be linear or 
branched, substituted or unsubstituted and cyclic or acylic. 

65. The compound of claim 41 , 44, 49 or 5 1 , wherein is one of: 

: = : 

V V /-^^"o 

.AAA/ ''WW - 

^ uJw .A^ ^ 

"t!) ^X)' "X? ""t> '^^ , 

66. The compound of claim 41, 44, 49 or 51, wherein R^ is one of: 



293 



wo 03/106405 PCTAJS03/18858 





67. The compound of claim 41, wherem is one of: 

: : : 

V 'XX XX X 



x:l. x7^ x5 x^^ xx; 

F 

.AATV •'^C^ ^ 




N> 'X) "Xp 

68. The compound of claim 41, wherein is one of: 

X) "XX XX. XX 



xy X7 xy 




69. The conqK)iind of claim 41, 44, 49 or 51, \^*ierem R^ and R^' are each 
independently hydrogen, method or F. 
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70. Thecoiiqpoimdofclaim41,44,49or51,whereinR andR^ areeach 
indqpendently hydrogen or F. 

71. The compound of claim 41, 44, 49 or 51, wherein and R^ axe each 
hydrogen. 

72. The componnd of claim 41, whoein R^ is methyl, ethyl or isopiopyl. 

73. The compomid of claim 41, 44, 49 or 51, wherein R* is substituted or 
unsubstituted, hnear or branched, cyclic or acyclic alkyl, phrayl or -(CH2)phenyi, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R*^ wherein K*^ is hydrogen, alkyl, heteroalkyl, aryl, heteioaryl, -<alkyl)aryl or - 
(alkyl)heteroaryl, -OR^^, -SR^^ -N(R%, -S02N(R®)2, -C(=0)N(R*^)2, halogen. - 
CN, -NO2, -C(=0)OR^®, -N(lt®)C(=0)R^, wherem each occcmrence of R"*® and R'^ 
is indq>endently hydrogen, lower alkjd^ lower heteroallc/l, aiyl, heteoxaiyl, - 
(allcy])aryl or-(alkyl)hrtQroaryL 

74. The compound of claim 41, 44, 49 or 51, wherdm R^ is substituted or 
unsubstituted, linear or branched, cyclic or acyclic alkyl, phenyl or -(CH2)phenyl, 
wherein the phenyl group is optionally substituted with one or more occurrences of 
R*"^, wherein R^"^ is hydrogen, hydroxyl, alkyl, alkoxy or halogen. 

75. The compound of claim 41, 44, 49 or 51, wherein R"* is one of: 
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wherein each occurrence of R is independently hydrogen, alkyl, heteroalkyl, 
aryi, heteroaryl, <alkyl)aryl or -(alkyl)heteroaryl, -OR"®, -SR^^®, "N(R%, - 
S02N(R^^)2, -C(=0)N(R%, halogen, -CN, -NO2, -C(=0)OR^^. -N(R'*^)C(=0)R^, 
wherein each occcurrence of R"*^ and R"*^ is independently hydiogai, lower alkyl, 
lower hetooalkyl, aiyl, heteroaryl, -(alkyl)aryl or -(alkyl)heteroaryl, wherein v and w 
are eadx ind^mdently integ^ from 0 to 3 and x is an integer from 1 to 6; 

whereby each of the foregoing aBcyl and heteroalkyl moieties may be linear or 
branched^ substituted or unsubstituted, cyclic or acylic, and each of the foregoing aryl, 
hetecoaryl, -(alkyl)ar^ and -(a]kyl)heteioaryI moieties may be substituted or 
unsusbtituted 

76. The compound of claim 41, 44, 49 or S 1, wherem R^ is one of: 
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i ^ Au^ 





tl_R4A 



i^dieirem each occcuirence of K*^ is independently hydrogen, lower 
alkyl or C(=0)OR'^® wherein is hydrogen, Iowct alkyl, lower heteroalkyl, aryl, 
heteroar>1, -(aD^aryl or -(alkyl)heteioaryl; each occurrence of X is independently a 
halogen; w is an integer fiom 0 to 3 and x is an integer fiom 1 to 6; 

whereby each of the foregoing alkjd and hetm)alkyi moieties n^ 
branched, substituted or unsubstituted, cyclic or acylic, and each of the foregoing aryl, 
heteroaryl, -(alkyl)aryl and -(alkyl)heteroaryl moieties may be substituted or 
unsusbtitated, 

77, The compound of claim 41, 44, 49 or 51, wherein R"^ is one of: 

' 4^ liw ' 




- , tfWW www 




I 



^erem R"*^ is hydrogen, hydroxyl, lower alkyl, lowar alkoxy, halogen, 
C(=0)OR'^^, aiyl, heteroaryl, -(alk>d)aryl or -(alkyl)heten>aryl, whraein R^ is 
hydrogai, lower alkyl, lower heteroalkyl, aryl, heteoraryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroalkyl)aryI or-(heteroalkyl)heteroaryl. 



78. Hie compound of claim 41, 44, 49 or 51, wherein R* is one of: 
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V) T). V) Y) 

79. The compound of claim 41, 44, 49 or 51, wherein R"* is one ofi 
f 




Tl 




OH 

N 



80. The compound of claim 41, 44, 49 or 51, wherdnR* is one of: 

81. The compound of claim 41, wherein is one of: 




82. The compound of claim 41 , wherein R^ is one of: 
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83 • A pharmaceutical composition comprising a compound 1 , 4 1 , 44, 49 or 5 1 , 
and a pharmaceutically acceptable carrier or diluent, optionally further comprising an 
additional therapeutic agent 

84. The pharmaceutical composition of claim 83, wherein the compound is 
present in an amount effective to inhibit p-secretase activity, 

85. The pharmaceutical composition of claim 83, wher^ the additional 
tfaen^utic ag^tit is an agent for the treatment of Alzheimer's Disease. 

86. A method for mhibiting p-sectetase activity m a pztimt or a biological sample, 
comprising administering to said patient, or contacting said biological sample with an 
effective inhibitory amount of a compound of claim 1. 

87. A method for treating or preventing a disease characterized by p-amyloid 
deposits in the brain comprising administering to a patient a therapeutically effective 
amount of a compound of claim 1. 

88. The method of claim 87, wherein the disease is Aldieimer's disease MCI 
(mild cognitive impairment), Down's syndrome, Hereditary Cerebral Hemmorhage 
with Amyloidosis of the Dutch-Type, cerebral amyloid angiopathy, other 
degenerative dementias, including dementias of mixed vascular and degenerative 
origin, dementia associated wifh Parkinson's disease, dementia associated with 
progressive supranuclear palsy, demratia associated with cortical basal degeneration, 
and diffuse Lewy body ^rpe Alzheimer's disease. 

89. A method fox synthesizing a compound having tiie structure: 
and pharmaceutically acceptable derivatives thereof; 



R2r3V 
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wherein R' is hydrogen or an aliphatic, hetesroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(aIkyi)heteroaryl moiety, or R', takm together with R^ or a 
snbstituent present on R\ may form a cycloheteroaliphatic moiety; 

is an aliphatic, heteroaUphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(heteroaIkyl)aryl, or -(h6teroalkyl)heteroaryl moiety, or R^ taken 
together with R', may form a cycloheteroaliphatic moiety, 

X* is ^(=0)-, -S(-OK -C(=NH)-, -C(=SK -NC(OK -NC(=SK -N-C(=N- 
C N)-, -NSCOaK -CHR^^^-, -SO2-, -COO-, -C(=0)C(R^^ V. or ~SC(=0)- wherem 
each occuireace of R^^ is independently hydrogen, or an aliphatic, heteroaliphatic, - 
(alkyl)aryl, -(alkyi)het^aryl, -(heteroalkyl)aryU or-Oieteroalkyl)heteroaryl moiety, 

R^ is an aliphatic, heteroalq)hatic, aryl, heteroaryl, -(aDcyl)aiyl, - 
(alkyl)hetw)aryl, -^rteroalkyl)aryl, or -(heteroallcyl)heteroaryl moiety, or R^, takm 
together witii R', may form a cycloheteroaliphatic moiety; 

R* is hydrogen, halogen or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(allcyl)aryi, -(alkyl)heteroai54, -(heteroalkyl)aryl, or-(heteroalkyl)het€roaryl moiety, 

R^' is hydrogen, halogen, or lower alkyl; 

R^ is an aliphatic, heteroaliphatici aryl, heteroaryl, -(alkyl)aryl, - 
(alkyl)heteroaryl, -(hetaroalkyl)aryl, or -{heteroalkyl)heteroaryl moiety, or R*, taken 
together with a substituent present on or X^, may form a cycloaliphatic, 
cycloheteroaliphatic, aryl, or heteroaryl moiety; 

X' is absent, -NR^-, <CHR^V, ^NR^Y-, -(CHR^)iY- or - 
N(R^)CH(R^^ )Y- wh^in each occurrence of R^ is indep^denUy hydrogen or 
an aliphatic, hetaoaliphatic, -(alkyl)aryl, -(alkyl)heteroar>i, -(heteroalkyl)aryl, or - 
(heteroalkyl)heteroaryl moiety, or R^ taken togethw with R^ may form a 
cycloheteroaliphatic moiety, each occurrence of Y is ind^endently 

H / 

^ wherein, for each independent occnzirace oft, R^ is hydrogen, 
or m aliphatic, heteroaliphatic, -(alkyl)aryl, -(alkj1)heteroaryl, -Oieteroalkyl)arji, or- 
(h^eroaIkyl)heteroaryl moiety, or R^ or one occurrence of R^ takm together witii 
R* may form a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety, and 
wherein each occurrence of j and t is independentiy an integer from 1 to 4; and 
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is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO, -CH2NH-, -C(=0)- 
, .S(=0)-, -C(=NH)-, -C(=S)-, -NC(=S)N-, -N-C(=^>r-C N)N-, -NS(02)N-, ^Cb-, - 
C(=0)NR'°\ -C(=S)NR'°^-, -COO-, -(CHR^ V, -0-, .CH2NR^\ or -NR^\ 
wh^ein each occuirence of R^^ is independently hydrogen, an aKphatic, 
heteroaliphatic, axyl, heteroaryl, -<alkyl)aryl, -(alkyl)heterx)aryl, -(heteroalkyl)aryl, or . 
^eteroalkyl)heteroaryl moiety, or R^^ taken togdfaer with R"^ may fonn a 
cycloaliphatic, cycloheteioaliphatic, aryl or heteroaryl moiety, and k is an integer 
from 1 to 3; 

wherein each of the foregoing aliphatic or heteroaliphatic moieties may be 
independently substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
each of the foregoing aryl, hetCToaryl, -(alkyl)aiyl, -(alkyl)heteroaryl, - 
0ieteroalkyl)aryl, and -^eteroalkyQhetetoaryl moieties may be substituted or 
imsubstituted, 

which method comprises steps of: 

i) providing a compound having the structuie: 



wherein R', R\ R', R^ and are as delSned above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSCV, -NHCONH-, -NHCX)0-, -CH2NH-, -C(=0)-, 
-S(=OK -C(=NH)-, -C(=^K -NC(H5)N-, -N-CO=N-C ^DN-, -NS(02)N-, -SO2-, - 
C(=0)NR^"-, .C(=S)NR^-, -CCX)-, -(CHR V» -0-, -CH2NR^- or -NR^-, wherein each 
occurrence of R^ is indq)end©Qfly hydrogen, an aliphatic, heteroaliphatic, aryl, 
heteroaryl, -<alkyl)aryl, -{alkyOheteroaryl, -^eteroalk3d)aryi, or 
(hetCToalkyl)heteroaryl moiety, and k is an integer ftom 1 to 3; and 

B is a protecting group, or an aliphatic, heteroaliphatic, arjd, heteroaryl, - 
(alkyl)aryl or -(alkyl)hete3:oaryl moiety, or is -VR^, wherdn V is -0-, -NR°-, - 
C{=0)-, -S(=0)- or -SOa", wherein each occuirence of R^ and R^ is independently 
hydrogen, a protecting groiq) or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(aIkyl)heteroaryl moiety, 

ii) reacting the compound of step (i) under suitable conditions to generate a 
compound having the structure: 
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I?' U 

wherein U is -NHR'^ or -N3, whraein is a nitrogen protecting groiq?; 

iii) reacting the compound of step (ii) wifli suitable reagents to generate a 
compoond having the strocture: 

R' U 

r2r3 r3" ;and 

iv) reacting the conqmund of stq> (iii) wilh suitable reagents to generate the 
gee amine having the structme : 

R2 R3 R3' 

90. The method of clahn S9, wherein the method conq>rises sjnthesizing a 
compound having the stnicture: 

R' NH2 

R2r3 R3- 

wherein k\ R^, R^, R*. X\ and are as defined in claim 82', 

said method comprising steps of: 

i) providing a compound having the stracture: 

f^' OH 

^ R3 R3' 

wherein R', R^, R', R^' and X' are as defined above, 

R" is a nitrogen protecting group; 

A is absent, -MHCO-, -IJHSOr, -NHCONH-. -NHCOO-, -CH2NH-. -C(=0)-, 
-S(=0)-, -C(=NH)-, -C(=S>, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-, -SO2-, - 
C(=0)NR^-, -C(=S)NR'-, -COO-, -(CHRV, -0-, -CHzNR^- or -NR^ wherem each 
occurrence of R^ is independaidy hydrogen, an a%hatic, heteroaliphatic, aryl. 
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heteioaryU -(alkyOaryl, -(aIkyl)heteroaryl, -(heteroalkyl)aryl, or 
(heten)aIkyl)heteroaryl moiety, and k is an integer from 1 to 3; and 

B is a protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyi)aryl or -(alkyl)beteroaryl moiety, or is -VR^, whwein V is -O, -NR^-, - 
C(=0)-, -S(=0)- or -SO2-, wharein each occamence of and R^ is mdependently 
hydrogen, a protecting groiq) or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyi)aryl or -(alkyl)heteroaryl moiety; 

ii) reacting the comporaid of step (i) under suitable conditions to generate a 
compound having the structure: 

^' U 

wherein U is -NHR^ or -N3, wherein is a nitrogen protecting group; 

iii) reacting the compound of step (ii) wilh suitable reagents to generate a 
compound having the structure: 

Fl' U 

S2r3 r3' ;and 

iv) reacting the compound of step (iii) with suitable reagents to gen^ate the 
free amine having the structure (J.'^): 

R' NH2 



91 . A me&od for synthesizing a compound having the stnicture: 

if NH2 



a") 

and pharmaceutically accq)table derivatives tfaereoi^ 
wherein is an aliphatic, heteroaliphatic, aiyl, heteroar^ -(a]kyl)aryl, 
(aUcyOheteroaryl, -(heteroaIkyl)aryl^ or-(heteroalkyl)heteroaryl moiety 



303 



wo 03/106405 



PCT/US03/18858 



X* is -C(=OK -^CO)-, ^(=NH>, -C(-SK -NC(=OK -NC(=S>-, -N-C(=N- 
C N)-, -NS(02H -CHR^^\ -SO2-, •<:00-, -C(=0)C(R^ V, or .SC(=0)- wherein 
each occurrence of R^^ is independently hydrogen, or an aliphatic, heteroalqphatic, - 
(alkyl)aryl, -(alkyl)heteroaryl, -{heta:oaIkyI)aryI, or-(heteroaIkyl)heteroaiyl moiety; 

is an aliphatic, heteroaliphatic, aryl, het^oaryl, -.(alkyl)aiyl, - 
(alkyl)heteroaryl, -Oti^teroalkyl)aryl, or -<het6roalkyl)heteroaryl moiety, 

is hydrogen, halogen or an ahphatic, heteroaliphatic, aryl, heteroaryl, - 
(a]kyl)aryl, -(allcyl)heteroaryl, -(hetCToalkyl)aryl, or -(heteroa]kyl)heteroaryl moiety, 

R"* is an aliphatic, heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, - 
(alkjl)heteroaryl, -Oieteroalkyl)aryl, or -Oieteroalkyl)heteroaryl moiety, or R"*, taken 
together with a substituent present on or X^ may form a cycloaliphatic, 
cyclohetm)aliphatic, aryl, or heteroaryl moiety; 

X^ is absent, -NR^\ -(CHR^)j-, -NR^Y-, -(CHR^)jY- or - 
N(R^)CH(R^')Y- wherein each occuirence of is indepmdently hydrogen or 
an aliphatic, heteroaliphatic, -(alkyl)aiyl, .(alkyl)heteroaiyl, -.(heteroalkyl)aryl, or - 
(heteroalkyI)heteroaryI moiety, each occurrence of Y is indq)eadcntly 




* wherein, for each independent occurrence oft, R^ is hydrogen, 
or an aliphatic, heteroaliphatic, -(alkyl)aryl, -<alkyi)heteroaryl, -(het0roalkyl)aryl, or - 
(heteroalkyl)heteioaryi moiety, or R^ or one occurrence of R^ taken together with 
R^ may form a cycloaliphatic, cycloheteroaliphatic, aryl or heteroaryl moiety, and 
wheran each occurrence of j and t is independently an integer from 1 to 4; and 

X^ is absent, -NHCO-, -^NHSQz-, -NHCONH-, -NHCOO-. -CH2NH-, -C(=0). 
, -S(=0)-. -C(=NEO-, -C(=S)-. -NC(-S)N., -N-C(=N<; N)N-, -NS(02)N-, -SOr. - 
C(=0)NR^\ -C(HS)NR^-, -COO, -(CHR^),r, -0-, -CHaNR'^^- or -NR'^^-, 
wherein each occurrence of R'^^ is independently hydrogen, an aliphatic, 
heteroaliphatic, aryl, heteroaryl, -(alkyl)aryl, •<alkyl)heteroaryl, -Cbeteroalkyl)aiyl, or 
-<hetCToalkyi)heteroaryl moiety, or R'°^ taken together wifli R* may form a 
cycloaliphatic, cycloheteroaliphatic, ar^ or heteroarjd moiety, and k is an intego- 
from 1 to 3; 

wherem each of the foregoing aliphatic or heteroaliphatic moieties may be 
indq>endentiy substituted or unsubstituted, linear or branched, cyclic or acyclic, and 
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each of the foregoing aryl, heteroaryl, -(alkyl)ar^, -(alkyl)heterDaryl, - 
(heteroalkyl)aryl, and -Oieteroalk3d)heteroarjd moieties may be substituted or 
unsubstituted, 

which metiiod cxmiprises steps of: 

i) providing a compound having the structure: 



wherein R^, R^ and are as defined above, 
r"^^ is a nitrogen protecting group; 

A is absent, -NHCO-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, -C(=OK 
^(=0>, ^C(=NEI)-, -C(=S)-, -NC(=S)N-, -N-C(=N-C N)N-, -NS(02)N-, -SO2-, - 
C(=0)NR% -C(=S)NR^-, -COO, KCHRV» -Oi -CHalSIR^- or -NR^-, wherein each 
occurrence of R^ is independently hydrogen, an aliphatic, heteroaliphatic, aryl, 
heteroarjd, -(alkyi)aryl, -(alkyl)heteroaiyl, -(heteroalkyl)aryl, or 
(heteroalkyOheteroaryl moiety, and k is an integer from 1 to 3; and 

B is a protecting group, or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(aIkyl)heteroaryl moiety, or is -VR^, wherem V is -0-, -NR^-. - 
C(=0). .S(=0)- or -SO2-, wherein each occurrence of R^ and is indq)endently 
hydrogen, a protecting groiq> or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyl)aryi or -(alkj4)heteroarjd moiety 

ii) reacting the compound of stq> (i) under suitable conditions to gen^ate a 
compound having the structure: 



wherein U is -NHR^ or -N3, wherein R^ is a nitrogm protecting group; 
iii) reacting tiie compound of stq) (ii) with suitable reagents to generate a 
conq>ound having the structure: 

H U 

_4 J. I ..O « 






iv) reacting the compound of step (iii) with suitable reagents to generate the 
free amine having the structure : 
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a") 



92. The method of claim 91, wherein the method con^rises synthesizing a 
compoxDid having the structuie: 



wherein R^ R^ and are as dejSned above, 
R^^ is a nitrogen protecting group; 

A is absent, -NHCX)-, -NHSO2-, -NHCONH-, -NHCOO-, -CH2NH-, -C(=OK 
.S(=0)-, <;eNH)-, •CC^S)-, ^NC(=S)N-, .N.C(=N-C N)N", -NS(Q2)N-, -SO2-, - 
C(=0)NR^ -C(=S)NR^-, -C00-, -{CHRV* -0-, ^CH2NR^- or -NR^ wherdn each 
occuirence of is independently hydrogra, an aliphatic, heteioaliphatic, aryl, 
heteroaryl, -(alkyl)aryl, -(aDcyi)heteroaryl, -(heteroalkyl)aryl, or 
(heteroallcyl)heteroaryl moiety, and k is an integer from 1 to 3; and 

B is a protecting group, or an aliphatic, heteioaliphatic, aryl, heteroaryl, - 
(alkyl)aryl or -(alkyl)hetQX)aryl moiety, or is -VR^, wherein V is -0-, -NR^-, - 
C(=0)-, -S(=0> or -SOr, wherein each occurrence of bF and R^ is independently 
hydrogen, a protecting group or an aliphatic, heteroaliphatic, aryl, heteroaryl, - 
(alkyi)aryl or -(aDcyl)heteroaiyl moiety, 

ii) reacting the compound of stq) (i) under suitable conditions to generate a 
compound having the structure: 




wherein R\ R^ R^ R*, X\ and X^ are as defined in claim 84; 

said method comprises steps of: 

i) providing a con5)ound having the structure: 
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H U 




wherein U is -NHR" or -N3, whradn is a mtrogen protecting groc^; 
m) reacting tiie compound of step (ii) vdfli suitable reagents to generate a 
compound having the structure: 

H U 



^ ;and 

iv) reacting the conq)ound of step 0ii) witii suitable reagents to generate the 

free amine having tiie structure (I"^): 

H NH2 
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